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Problem
There is a need in Portugal for valid psychological instru­
ments. The temperament Inventory (B1itchington & Cruise, 1979) 
seemed adequate to help meet th is need. The present study attempted 
to validate the TI with the Portuguese population in mainland 
Portugal and to obtain norms on the TI for th is population.
Methodology
A factor analytical research design was used to determine 
whether the items selected to measure a particu lar temperament in 
the original American version did, in fa c t, measure that tempera­
ment when translated into Portuguese. The 80 original items,
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together with 10 new items designed to measure the phlegmatic and 
choleric factors, were translated into Portuguese. A total of 
7 Portuguese psychologists were involved in two stages of the 
content validation of these 90 items. After a p ilo t  study, 88 
of these items were retained for the major study.
A purposive non-random sample of 1,358 subjects was used. 
Twelve returned instruments were discarded because they were not 
adequately completed. A further 29 subjects fa iled  to complete 
the demographic data. The resulting to ta l of 1,346 respondents 
included 499 males, 818 females, and 29 of unidentified gender.
These subjects represented the northern, central, and southern 
areas of Portugal.
Tucker's coeffic ien t of congruence was used to compare the 
four factors of the new Portuguese version with the four factors of 
the original English version of the T I. As this coeffic ien t has no 
s ta tis tic a l significance te s t, the null hypothesis that the two 
factor structures were equivalent was subjectively evaluated.
Results
Factor analysis of the Portuguese instrument yielded four 
factors which were c learly  equivalent to the factors of the American 
version, that is choleric, sanguine, melancholic, and phlegmatic 
factors. However, 19 items did not load on any of these factors  
and were therefore dropped from the instrument. Further items were 
dropped because the content and construct v a lid ity  did r.ot agree.
The reason fo r the fa ilu re  o f each of these 19 items was studied. 
Both cultural differences and psychometric problems were seen to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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be responsible. The fin a l set of 56 items included 55 of the 
original 80 items of the American TI and one item which had been 
added by the researcher. Evaluation of the values of the Tucker 
coeffic ien t of congruence indicated a close equivalence between 
the four-factor structures of the Portuguese and American versions 
of the T I.
Item analysis of each of these four scales indicated that 
each item had an adequate b iserial correlation with the total scale 
of which i t  was a part. R e lia b ility  coeffic ients (KR-20) fo r these 
scales ranged from .7889 to .7964. As a resu lt, a set of 69 items 
constituted the fin a l instrument.
The results indicate that the Portuguese version of the TI 
has a well-established r e l ia b il i t y  and both content and construct 
valid i ty .
Percentile rank norms were developed fo r each of the 
factors. A matter of concern was the marked negative skewedness of 
each of the four d istributions. Cultural and psychometric factors 
were -possibly responsible for th is .
Conclusion
The Portuguese version of the TI is a valid and useful 
psychological device to assess the temeprament of the people in 
mainland Portugal.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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CHAPTER I
INTRODUCTION
Interest in temperament originated at least 24 
centuries ago with Hippocrates (Jones, 1959). Six centuries la te r, 
another Greek physician, Claudius Galen of Pergamus, revised the 
work done by Hippocrates. The work done by both Hippocrates and 
Galen was too appealing not to a ttra c t the attention of modern 
psychologists. Kant in the 18th century, Jordan and Wundt in the 
19th century, and Jung and Eysenck in the 20th century, a ll b u ilt  
upon the Hippocrato-Galenical four-temperament construct: sanguine,
choleric, phlegmatic, and melancholic.
More recently, researchers have supported the Hippocratic 
four-types temperament through methods ranging from neurophysiological 
(Pavlov) to factor analytical procedures (Cruise).
The Temperament Inventory (T I)  was developed by Cruise and 
Blitchington in 1977. The instrument, based on the four-temperament 
theory--sanguine, choleric, phlegmatic, and melancholic—has been 
s c ie n tif ic a lly  developed using a sample of 4,500 people. Among 
a ll the tests that use the four-temperament theory, the TI is one of 
the few to have been s c ie n tific a lly  validated.
The TI is one of the best approaches used to understand 
individual behavior. The temperament impacts practica lly  every 
aspect of an individual's  l i f e ,  including career orientation,
1
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interpersonal relationships, parenting, and sp iritua l growth 
(Blitchington & Cruise, 1979).
The p ra c tic a lity  of the instrument, coupled with ease of 
administration, has contributed to its  use in research studies by 
Jordan (1983) and Joachim (1984). The TI has also been used in 
such applied settings as placement o ffices , counseling services, 
marriage enrichment seminars, parenting seminars, guidance o ffices , 
and schools.
The T I, lik e  any other psychological instrument, should 
not be used in any other culture without proper s c ie n tific  validation. 
According to the recommendation of the American Psychological 
Association (1981), a ll psychologists responsible fo r the develop­
ment and standardization of psychological tests must not only 
u til iz e  established s c ie n tific  procedures, but also, when reporting 
results, should
indicate any reservation that exists regarding v a lid ity  or 
r e l ia b il i ty  because of the circumstances of the assessment 
or the inappropriateness of the norms fo r the person tested.
(p. 637)
The nonexistence of empirical validation of the TI in other 
languages and cultures has lim ited its  use to the North American 
population. While the TI is a valid instrument in an English- 
speaking North American setting , the same might not hold true in 
a d iffe ren t language and culture.
Statement of the Problem
There is a need in Portugal fo r valid psychological instru­
ments. In an attempt to find an instrument to validate that would 
serve multi purposes, the TI seemed to be the most adequate. The
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
results obtained from the TI might possibly be useful in career orien­
ta tio n , interpersonal relationships, child rearing, self-awareness, 
teaching techniques to be used in schools to match individual learning 
needs, et cetera. A search of the lite ra tu re  indicates that there has 
been no published study using the TI with a Portuguese population.
Portugal, situated in the southwest of Europe on the Iberian
peninsula, is composed of the mainland and the archipelagoes of 
Madeira and Azores. Mainland Portugal is bounded both north and 
east by Spain, and south and west by the A tlantic Ocean. I t  has a 
total area of 35,151,659 square miles and a population of approxi­
mately ten m illion people. At the 1981 census, 29.7" of the popu­
lation was urban, and 48.1% was male.
Since Portugal is cu ltu ra lly  and lin g u is tic a lly  diverse 
from the United States of America, i t  would be unwise to use the TI 
there without careful v a lid ity  and r e l ia b il i ty  studies f i r s t  having 
been undertaken.
The question of v a lid ity  is most l ik e ly  to arise whenever a 
test or instrument is translated into other languages and adminis­
tered in other cultures. Many c ritic s  argue that important factors 
can be lost or omitted in the translation , and that some parts of
the instrument are cu ltu ra lly  biased. This is even more lik e ly  when
dealing with personality and temperament tests. Levine (1973) 
commented on the many ambiguities in cross-cultural measures of 
personality. He maintained some reservations as to whether or not 
cultural patterns can be regarded as personality indicators. The 
same reservations can be applied to cross-cultural measures in 
temperament.
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In the translation of personality instruments, Guthrie (1975/ 
1977) argued that there are two major problems in the adoption and 
use of a ttitude and personality scales in cross-cultural research.
He stated that the translation is especially d i f f ic u lt  insofar as i t  
emphasizes emotions and interpersonal relationships. Members of d if ­
ferent societies develop unique behavior patterns and often there are 
no words in a second language to render adequately an important exper­
ience in the f i r s t .  Wagatsuma (1975/1977) noted th a t, when i t  comes 
to the matter of abstract concepts, what is connoted by a word in one 
language and what is connoted by its  translation into another lan­
guage can be very d iffe re n t. A second problem results from the extent 
to which w ell-translated items belong on the same scale as they were 
on the original instrument. In lig h t of these issues, Guthrie stated 
that i t  is important that the translated instrument be analyzed by 
the same methods as were used for the original scale.
Culture is known to a ffect temperament in many ways. Thomas 
and Chess (1977) suggested that temperament is s ig n ifican tly  in flu ­
enced not only by the genetic components but also by the expression 
and nature of environmental factors as development proceeds. Temper­
aments may be d iffe re n tly  characterized in d iffe ren t cultures. For 
example, behavior that indicates a sanguine response in one culture 
can have a d iffe ren t meaning in another culture. Individualism is 
an important a ttribu te  in the North American society, but would be 
frowned on in some African or Eastern societies. Even among western 
cultures, there are noticeable differences. As an example, American 
child-rearing practices emphasize competition among boys more than 
do European chi Id -rearing practices.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Purpose of the Study
Since socio-cultural d ifferences, as well as possible 
inaccuracies in the translation , can result in possible differences 
in temperament designation, the main purpose of th is study was to 
determine whether the four-factor structure derived from the English 
version of the TI would remain the same a fte r translation and admin­
is tra tio n  to a sample group of Portuguese people. A secondary pur­
pose was to develop norms fo r the TI fo r the Portuguese population.
Hypothesis
Only one main hypothesis was the focus of this study: The 
four-factor structure derived for the American version of the TI 
w ill remain the same fo r the Portuguese version.
Theoretical Framework
As postulated by Buss and Plomin (1975), four major 
theoretical assumptions underlie the use of the four-model tempera­
ment theory (choleric, melancholic, sanguine, and phlegmatic). The 
f i r s t  assumption is  that every person begins l i f e  with a small 
number of inherited personality dispositions. These innate 
tendencies are general and they underlie a variety of personality 
t ra its .
The second assumption is that the innate dispositions 
determine many individual differences in personality. This means 
that the most important ways in which we behave are determined 
mainly by inheritance.
The third assumption is that the broadly inherited dis­
positions are modifiable by environment. What is  inherited is
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
presumably a reaction range and not the specific place on the 
personality dimension.
The fourth assumption of the four-temperament theory is that 
temperament has an impact on the environment. This impact is mainly 
in it ia te d , f i r s t ,  by the stimulus provided to others even before 
interaction takes place, "setting the tone" as Buss and Plomin 
(1975) stated; second, by responding in a way that w ill provide a 
d irect impact on the environment; and, th ird , through reinforcement, 
the feedback offered to others during the interaction that results 
in the recurrence of the desired behavior.
The four-model temperament theory assumes, therefore, that 
temperament is inborn, that the development of these dispositions 
is determined by the interaction of the temperament with the environ­
ment, and that the environment is affected by these dispositions.
The T I, in contrast to the Emotionality S ensitiv ity  A ctiv ity  
Impulsivity (ESAI) of Buss and Plomin and the Eysenck Personality 
Inventory (E P I), provides information that allows one to observe 
scores on the four temperament scales separately. Thus the TI 
provides a more complete picture of the individual temperament than 
does any other major four-temperament theory tes t. The Eysenck 
method (EPI) places a person in a category without providing any 
other information about him. The respondents are placed in one 
category of the temperament only, without any p o ss ib ility  of scoring 
on any other temperament categories. The ESAI of Buss and Plomin, 
although with less research support than the EPI of Eysenck, is more 
in agreement with more recent approaches in that i t  allows temperament
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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combinations. However, the TI has incorporated in its  theoretical 
framework the Eysencks' original four-temperament theory as well as 
Buss and Plomin's temperament-combi nation approach. Cruise and 
Blitchington's device has the capacity to score each individual on 
each of the four temperament scales separately, giving the person a 
better gestalt of his own temperament.
Although researchers have argued concerning the u t i l i t y  of 
personality research and instrumentation, (Berger, 1968; Bersoff, 
1973; Cleveland, 1976; Hogan, Desota, & Solano, 1977) personality 
tests continue to be valuable tools in the psychological assessment 
of individual behavior and should, therefore, be available in as 
many languages and cultures as possible with proper v a lid ity  and 
r e l ia b i l i t y  being established.
Importance of the Study
Because valid psychological instruments serving multipurpose 
use in Portugal are scarce, attempts to validate psychological 
instruments for the Portuguese population are not only relevant 
fo r the benefit of th is particu lar culture, but w ill make a s ig n ifi­
cant contribution as well to the fie ld s  of psychology and education 
in general.
The TI is a personality typology tes t. The items can be 
translated and adopted for d iffe ren t languages and cultures without 
s ign ificant d if f ic u lt ie s , provided the instrument's v a lid ity  and 
normative information fo r a specific culture are known.
No study was found re lating  to this topic using a Portuguese 
population. This study is the f i r s t  to undertake sc ien tific  research 
on temperament in Portugal.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Ever since Blitchington and Cruise developed the T I, 
i t  has been used in schools, marriage enrichment seminars, and 
parenting seminars both by psychologists and teachers.
The benefits of the individual knowledge of temperament
have been stressed throughout the years. Hallesby (1962) stated
that i t  was important fo r one to have
a knowledge of the temperaments . . .  to understand what is 
caused by i l l  w ill and what is  simply a manifestation of a 
temperament d iffe ren t from our own, and to judge the real 
evil of others more kindly since we w ill see that they have 
certain temptations that we know l i t t l e  aoout. (p. 103)
La Haye (1977) emphasized awareness of one's temperament as 
an important asset in vocational orientation, interpersonal re lation­
ships, and in the search fo r a positive l i f e .  Feiring and Lewis 
(1980) stressed the importance of the knowledge of temperament to 
anyone who seeks "to understand developing social, cognitive and 
personality structures of . . . the early years of l i fe "  (p. 66).
The knowledge of temperament is v ita l for the l i f e  of the 
entire individual, whether young or adult. A young person who has 
to deal with a career choice needs to assess not only his or her 
in te llec tua l preferences but also his or her temperament. For those 
already engaged in a career, a small adjustment, in some cases, 
might be needed to ensure success, and in others, a complete 
turnaround might be necessary. Buss and Plomin (1975) observed:
Men and women usually take jobs that are at least not 
incompatible with th e ir  temperament patterns. I f  they are 
temperamentally unsuited for the job the outcome w ill be a 
strain that is easily  identified  as personal unhappiness, dis­
satisfaction , inefficiency and discord, (p. 108)
Such change might prove d if f ic u lt  fo r some; but, as Stedman 
(1972) stated:
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Your progress in maturity can be measured by the degree 
to which you accept the truth about yourself and others . . . 
that truth might be shocking and healing, (p. 125)
Because temperament deals with issues pertaining to the 
individual as a whole, the translation and validation of the English 
version of the TI proved to be a worthy task undertaken for the
benefit of the Portuguese population. Since the instrument is not
available in Portuguese, i t  was anticipated that the T I, i f  validated  
fo r use in Portugal, could become a very important asset which would 
enhance knowledge about s e lf , fa c i l i ta te  guidance in career choice, 
parenting, marriage, education, promoting a positive l i f e ,  under­
standing others, and thus personal growth.
Delim itation of the Study
The sample studied was from the population of persons aged 
between 18 and 60 liv in g  in c ities  and towns of continental Portugal.
Thus generalization should be restricted to this population only.
Definition of Terms
At this point i t  is essential to c learly  define what is 
meant by the four temperament types. The positive and negative 
aspects of each are outlined in chapter 2.
The Cholerics are:
Bold, thick-skinned individuals. Theirs is probably the 
most aggressive of a ll  temperaments, at least in a social 
situation. They sometimes tend to force themselves on others. 
Cholerics are often insensitive to the needs and feelings of 
other people. They generally abound with energy and often appear 
as whirlwinds of a c tiv ity  with no direction. (Blitchington & 
Cruise, 1979, pp. 15-16)
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The Melancholics are:
Anxious and emotional—tend to be high strung, usually 
perform poorly under pressure. They have the most creative of 
a ll temperaments. Conservative and perfection!'stic , moody and 
sensitive, they cannot to lerate critic ism  very w e ll, and are 
usually highly sensitive to insults and slights from others.
(B1itchington & Cruise, 1979, pp. 17-18)
The Phlegmatics are:
Calm and easy going— th e ir temperament is the calmest and 
most peaceful of the four temperaments— usually work fa ir ly  
well under pressure. Tactful and diplomatic. Good peace 
makers, f le x ib le , they usually have l i t t l e  trouble adapting 
themselves to new people or procedures. (B1itchington &
Cruise, 1979, pp. 18-19)
The Sanguines are:
Sociable, outgoing, and frien d ly . Talkative and responsive 
to others. D is trac tib le , they are easily seduced and beguiled 
by whatever new object, event, or person comes into view— 
scatterbrained and often appear unorganized— usually buoyant, 
cheerful, and expressive. (Blitchington & Cruise, 1979, 
pp. 16-17)
Assumptions
The following assumptions were made fo r the purpose of this
study.
1. I t  was assumed that the people who responded to the 
items were l ite ra te  enough to understand the instructions and the
meaning of each item to which they responded.
2. I t  was assumed that the sample obtained provided valid  
and re liab le  responses needed for the study and, therefore,
generalization of the results obtained from the study of the sample
can be made to a l l  of Portugal.
3. I t  was assumed that the sample subjects were cooperative
and provided valid  and re liab le  information concerning age,
sex, social class, and geographical region.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
11
Organization of the Study 
This study is organized into five  chapters:
Chapter 1 presents the statement of the problem, purpose 
of the study, the research question, hypothesis, theoretical frame­
work, importance of the study, delim itation of the study, defin ition  
of terms, and assumptions.
Chapter 2 surveys the lite ra tu re  in five  areas relevant to 
the study: the historical background of temperament, the modern
theories of temperament, the characteristics and relationship of the 
four temperaments, the origins of temperament, and the implication 
of research on temperament.
Chapter 3 describes the methodology employed in the develop­
ment of the T I, the methodology employed in th is study, the sample 
selection procedures, data co llection , and analysis.
Chapter 4 presents the findings and the interpretation of 
the results.
Chapter 5 presents the summary of the study, discussion of 
the resu lts , implication of the findings fo r the f ie ld ,  and 
recommendations fo r further research.
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CHAPTER I I
REVIEW OF THE RELATED LITERATURE
The review of the relevant lite ra tu re  presented in this  
chapter is divided into five  major sections. The f i r s t  section 
presents the h istorical background of temperament, the second 
section discusses the modern theories of temperament, the th ird  
presents the characteristics of the four temperaments, the fourth 
presents the origins of temperament, and the f i f t h  presents the 
implications of research on temperament.
Historical Background
Temperament has an old history and a recent sc ien tific  
past. As early as Theophrastus in the third century B.C., the 
problem of d iffe ren t individual t ra its  was appraised. He described 
the various characters as he saw them in individuals in whom the 
particu lar t r a i t  was seen to have been developed to excess. He 
basically described the variety of characters which could be 
observed, but did not give any theory as to why the characters should 
be so d iffe ren t.
Hippocrates, the father of the four-temperament humoral 
theory, was influenced by the contemporary ideas of his era. The 
number four was declared canonical by Empedocles' decision (Irw in , 
1947, Roback, 1952). Buss and Plomin (1975) denied that there was
12
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anything magical about the number four, the idea expressed by the 
medieval physiologists where the body was said to be in perfect health 
i f  i t  had a mixture known then as the four flu ids  of the body—blood, 
phlegm, chola, and black b ile . The body in perfect health had the mix­
ture (crasis) of the elements in perfect balance (eucrasia). Any 
imbalance of the elements resulted in disease. With these ideas in 
mind, Hippocrates attempted an explanation of the differences in types. 
Brock (1929) and the Eysencks (1969) stated th a t, although the begin­
nings of the humoral theory were in use long before the Hippocratic 
era, Hippocrates did pioneer the explanatory approach for differences 
in human behavior in a sc ien tific  manner as classified by Eysenck 
(1973, p. 4) and in a sem i-scientific manner according to Irwin 
(1947, p. 45). Proceeding from Hippocrates' c lassification  and explan­
ation, Galen affirmed the idea of exact proportion, "just temperament," 
and argued that the normal temperament is an approximation of the per­
fect blending.
Galen forwarded Hippocrates' work by assigning specific 
causes to each of the four types of individuals. He argued that
The sanguine person, always fu ll  of enthusiasm, was said 
to owe his temperament to the strength of the blood, the 
melancholic's sadness was supposed to be due to the overfunc­
tioning of the black b ile , the choleric i r r i t a b i l i t y  was 
attributed to the predominance of the yellow b ile  in the body, 
while the phlegmatic person's apparent slowness and apathy 




Kant (1798) became the spokesman on temperament, thus 
rev ita liz in g  the four-temperament theory. Kant, Europe's foremost
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philosopher and an accomplished sc ien tis t, wrote extensively on 
temperaments and his views were widely accepted and unchallenged.
Kant's views on temperaments insisted that there are four and 
only four simple temperaments (tab le 1). His views did not leave any 
possib ility  of a mixture in temperament. " I t  is impossible to con­
ceive of a human that combines them in any way" (The Eysencks, 1969).
TABLE 1
KANT'S CONCEPT OF THE FOUR TEMPERAMENTS
Strong Weak
Quick Choleric Sanguine
Slow Melancholic Phlegmati c
Critiquing Kant's theory, Eysenck and Eysenck (1969) argued 
that Kant's separated and independent temperaments are lik e  "unrelated 
pigeon holes with no compound temperament . . . only four temperaments 
each of which is simple and i t  is impossible to conceive human beings 
who combine them in any way" (p. 13). Eysenck further commented 
that Kant's views make i t  impossible for a person to change his 
position as they leave no room for intermediate degrees (Eysenck,
1973). E a rlie r Downey (1923) had objected to the idea of pure type. 
Diamond (1957) also disagreed with Kant, advocating the combination 
of types while "allowing for the c lassification  of an individual 
according to his one strongest temperamental disposition" (p. 195).
Many psychologists today tend to jo in Kant's c r itic s  in 
acknowledging that "there are some sort of mixtures of tempera­
ments" (Hallesby, 1962, p. 11), and "an in fin ite  number of
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individual shades" (Kretschmer, 1925, p. 265).
Wundt's theory departed s lig h tly  from the classical four 
categories of temperaments which placed people in each of the four 
designations, to a quantitative two-dimensional system in which 
people can occupy any position and any combination of positions on 
two major dimensions which he calls  strong emotions and weak 
emotions, changeable and unchangeable (Eysenck, 1964). Wundt added 
to Kant's theory the two principles in the individual reaction of 
affects. One refers to the strength, the other to the speed of 
change of a person's feelings (Eysenck, 1973, p. 18). Thus, Wundt 
saw the Sanguine and the Choleric as quick and changeable; the 
Phlegmatic and the Melancholic as slow and unchangeable. Eysenck 
(1973) stated that Wundt became the father of continuity in the 
study of temperament because, with the substitution of "extrovert" 
for the changeable and "introvert" for the unchangeable, the modern 
theory in its  descriptive stages was born.
Both the cholerics and melancholics have strong affects  
while the sanguine and phlegmatic have weaker affects . The cholerics 
and sanguines are quick in th e ir  response reactions, while the 
melancholics and phlegmatics are very slow in th e ir  response 
reactions. Wundt further postulated that the cholerics and sanguines, 
because of th e ir  quick response reactions, are more susceptible to the 
enjoyment of l i f e .  They tend to take advantage of the impressions 
of the present, and th e ir  m obility makes them quick to respond to 
each new idea. The melancholic and phlegmatic, on the other hand, 
fa i l  to respond to each chance or impression, and take time to 
pursue th e ir  own ideas. Wundt's proposition implies that not many
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people are characterized as melancholics, cholerics, sanguines, or 
phlegmatics and that "there is a transfer of interests . . . from 
categorical to a continuous typology, from a qualita tive  to quanti­
ta tive  measurement" (Eysenck, 1960, p. 18).
Hippocrates, Galen, Kant, and Wundt a ll have based the ir  
ideas on the assumption that, i f  a number of people were taken, and 
th e ir  degree of impressiveness, reasonableness, carefulness, opti­
mism, so c iab ility , persistence, changeableness, and so on, were 
assessed in a vaguely quantitative way, i t  would be found that some 
combinations of these tra its  are more lik e ly  to appear in the same 
person than are other combinations of tra its  (The Eysencks, 1969).
Gross and Jung
New attempts were made to explain the function of typology. 
Among other theorists was Gross (1909) who distinguished two con­
trasting types which he labelled "deep-narrow" and "shallow-broad."
The deep-narrow type is characterized by highly charged 
emotions, loaded in a ffe c t, causing the expenditure of great nervous 
energy. The shallow-broad type, on the other hand, has a much less 
intense primary function and needs the expenditure of l i t t l e  energy 
(Gross, 1909). Gross stressed the activating of the re ticu lar 
systems, the arousal of the cortex, and the fa c ilita tio n  of future 
activation as causes fo r the difference in the types.
Eysenck (1960) argued tha t, although Gross was not aware of 
extroversion and introversion, he came close to expressing this  
concept with his individual c lassifications in terms of primary and 
secondary functions. By replacing the word "process" fo r "function,"
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i t  is possible to understand Gross' c lassification  in this defin ition  
of Eysenck: "Individuals differed according to the length of the
secondary process— introverts had a long and extroverts had a short 
secondary process" (p. 6 ). Furthermore, Eysenck argued that, in 
this view, the in trovert spends much time thinking before making 
a decision, whereas the extrovert does not think enough (Eysenck,
1960, p. 21; 1973, p. 6; Eysenck & Eysenck, 1969, p. 20).
Later, in 1923, Jung, a Swiss psychologist, advanced his 
own notions in which he attributed the main cause of types in the 
introverted/extroverted tendency to the ind iv idual's  instinctual 
energies. Jung's extroversion/introversion directions of personality 
can be organized around one of the four features of thinking, feeling , 
sensation, and in tu itio n . These four functions appear in a ll 
individuals, but one is usually predominant. Fordham (1953) argued 
that Jung's theory deals mainly with the person's habitual conscious 
attitude . Idea lly , one would have balanced the attitudes of both 
introverted and extroverted individuals. However, i t  frequently 
happens that one attitude is developed and the other remains uncon­
scious. No one lives completely as one or the other, but manifests 
the unconscious attitude at times in an in fe rio r way.
I t  was Jung who popularized the expressions "introversion" 
and "extroversion" (1923, p. 42; 1957, p. 54). He identified  two 
d iffe ren t attitudes to l i f e — two ways of reacting to circumstances— 
that become a style of behavior (Jung, 1923, p. 99). He calls  these 
the extroverted and the introverted types. He used the terms to 
explain that "behavior brings resu lts , and results influence behavior 
to close the c irc le  of an ind iv idual's  destiny" (1957, p. 54).
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The introverted and extroverted types were seen by Jung in 
1923 as being "essentially d iffe re n t, presenting a strik ing contrast" 
(p. 412). However, in 1957, he argued that they can "seldom be 
observed in th e ir pure state . . . and (are) not at a ll easy to 
establish, since experience teaches man that he cannot give reign 
to his nature" (p. 54).
Introverts, according to Jung, see the subject as a l l -  
important, over against the object (Jung, 1923, pp. 412, 567; 1957, 
p. 54). All of th e ir consciousness is directed inwardly. They enjoy 
being alone with th e ir own thoughts and opinions, and d is like  society 
(Fordham, 1953, pp. 32, 35).
The Jungian extrovert, on the other hand, "maintains a 
positive relationship to the object" (1923, p. 412). All his inward 
l i f e  is directed towards the external object, "his entire conscious­
ness and decisive determination" yie ld  to the outer world (1923, 
pp. 417, 20; De Laszlo, 1959, pp. 189, 216). He values the material 
and immaterial aspects of the outer world (The Eysencks, 1969, p. 21). 
He seeks social approval . . .  is  sociable . . . and trusts other 
people (The Eysencks, 1969). The extrovert is optim istic , with a 
tendency toward su p e rfic ia lity  . . . [he has a] hatred for lo n e li­
ness (Fordham, 1953, p. 32).
Jung's theory, lik e  many others, has received much critic ism . 
The major critic ism  of Jung, however, is his lack of o r ig in a lity . 
Eysenck (1960) showed that the introversion and extroversion terms 
were used a hundred years before Jung (p. 37). The Jung psychological 
theories were based on Jordan and Otto (p. 128) and the lib ido  
tendency was attributed to Freud (Eysenck & Eysenck, 1969, p. 20).
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Eysenck (1973) also noted that Jung's ideas were the result of 
"arduous s c ie n tific  research" done by Dutch, Haymans, Wiersman, and 
Brugman (p. 13), the work of Jordan in 1896, and of Gross in 
1909 (Eysenck, 1960, p. 23).
Another critic ism  advanced by Eysenck (1973) was that Jung 
has contributed a great deal to the confusion in the theory of 
extroversion and introversion. He stated that
. . .  By allowing his mystical notions to over-shadow the 
empirical observational data, he had done his best to remove 
the concept of personality type from the realm of s c ie n tific  
discourse. . . . The personality types of extroversion and 
introversion owe very l i t t l e  to Jung. . . .  (p. 7)
This confusion can be traced in the "pecu liarities" Jung 
sought to define as temperamental, which are, in fa c t, nothing but 
dispositions (pp. 18-20).
However, Eysenck had something positive to say about 
Jung's contribution, especially in relation to the widespread 
acceptance of the extroversion/introversion concepts and for 
"his a ttrac tive  l ite ra ry  embellishment" (Eysenck, 1973, pp. 13,
28, 140). In a survey of 679 members of the American Psycho­
logical Association, in which 286 contributors to psychology 
were ranked in terms of th e ir  importance in the la tte r  h a lf of 
the 20th century, Jung was lis ted  in ninth place (Gilgen, 1982).
Research studies using Jung's theory have focused mainly on 
the attitude of introversion a.nd extroversion using the Myers-Briggs 
Type Indicator. The MBTI was developed in the 1920s by Katherine 
Briggs and Isabel Briggs-Myers; i t  has been widely used fo r both
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research and applied purposes (Yoe, 1984).
Several studies, using the MBTI, have been done by Strieker 
and Ross (1962), some of which were with college students. I t  was 
found that introverts had strong interests in occupations that did 
not involve close interactions with other people, such as technicians 
and scientists . Extroverts, on the other hand, were more interested  
in jobs that offered high levels of social interaction such as sales 
and public relations.
Another study (Hanewitz, 1978) using the MBTI concluded 
that d iffe ren t Jungian types are drawn to d iffe ren t professions. 
Teachers and social work students scaled high in in tu itin g  and feeling  
functions, while police officers and dental students, who deal with 
people quite d iffe re n tly  than teachers and social workers, scored 
high in extroversion and in thinking.
Research using Eysenck's tes t, the Maudsley Personality 
Inventory (MPI) has also provided support fo r Jung's psychological 
types. The MPI tests introversion and extroversion in addition to 
neuroticism and psychoticism. In Brown and Hendrick's study (1971) 
persons scoring high on extroversion were more popular than those 
scoring high on introversion.
Pervin (1984), using the MPI, also found that extroverts 
were more suggestible, more sexually active, more lik e ly  to earn 
lower grades in school, and more strongly inclined to jobs that would 
bring them in contact with other people than the in troverts .
Using C a tte ll's  16 Personality Factor Test, i t  was found 
that introversion was high among researchers and a r t is ts ,
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extroversion high among engineers and fire fig h te rs  (C a tte ll,
1957).
Origins and Construction of 
the MPI
Interest in obtaining measures on two factors, neuroticism 
and extroversion, led Eysenck in 1952 to construct inventories to 
f u l f i l l  this purpose.
The f i r s t  was the Maudsley Medical Questionnaire (MMQ). This 
was mainly designed to measure the personality t r a i t  of neuroticism, 
and i t  succeeded in this aim (Eysenck & Eysenck, 1969). This instru­
ment was more suitable for neurotics than for normal persons. When 
the instrument was la te r revised, a scale fo r the measurement of 
extroversion was added. In preparation fo r the development of the MPI, 
Eysenck studied the factor analysis of an instrument which had been 
developed by Guilford. This analysis seemed to suggest that the C 
scale could be a good index of neuroticism, and the R scale a good 
index of extroversion. However Eysenck did not consider i t  suitable 
to use these scales as they stood, fo r several reasons,
1. The scales were too long and rep e titive . This affects  
v a lid ity , tends to put o ff in te llig e n t subjects, and prolongs the time.
2. In the derivation of the scales, 1 i t t le  attention had been 
paid to the possible importance of sex differences.
3. Some of the items included in the R scale correlated 
very l i t t l e ,  i f  at a l l ,  with the total score on R, where items from 
other scales correlated quite highly with the total R scale.
4. The scales are presented by Guilford as measures of
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unitary factors. However, i t  appeared that th is hypothesis was 
not confirmed because some items were measures of introverted  
types of social shyness, while others were measures of a neurotic 
type of social shyness.
In view of these d if f ic u lt ie s ,  a questionnaire was prepared 
containing 261 items in a l l .  Included were a ll the items from the 
Guilford scales S, D, C, R, G, and A, and a ll the items of the MMQ. 
This la te r  was included in order to obtain evidence on the re la tion ­
ship between neuroticism as measured by this scale and Guilford's  
scale.
The subjects surveyed were 200 men and 200 women, a ll B ritish - 
born, white, and between 20 and 35 years of age. Most of the 
participants belonged to upper middle, lower middle, and skilled  
working classes. Almost a ll of them were urban, because the test 
was carried out only in London, Manchester, B ris to l, Exeter, and 
other towns of sim ilar size. About h a lf of the subjects had some 
kind of University education. Although this sample was by no means 
representative, the Eysencks (1969) claimed that i t  was "more repre­
sentative than samples on which questionnaires are usually standard­
ized" (p. 66). For practical purposes, i t  would be d i f f ic u lt  to 
administer the same questionnaire to unskilled working class groups 
and to university students.
Administration of the questionnaire was anonymous, although 
subjects responding to i t  were offered a chance to receive a detailed  
personality p ro file  i f  they wanted i t .  The combination of anonymity 
and the receiving of a detailed p ro file  i f  desired served to be a 
very e ffec tive  way of achieving re la tive  s incerity in the responses.
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Item analysis of a ll  261 questions was carried out. Twenty- 
nine items out of the 261 showed large differences (30 or more 
points) in the number of "Yes'1 answers between the two sexes.
On the basis of the results of the item analysis, two 
questionnaires were prepared in the hopes that they would improve 
the measures of extroversion/introversion and neuroticism. Twenty- 
four items were selected to form the new neuroticism scale (N), and 
24 items were selected to form the new extroversion/introversion  
scale (E).
Five spare items were added to the N scale, and seven spare 
items to the E scale in case one or the other of the chosen items 
might prove unsuitable. For the purpose of computing s p lit -h a lf  
r e l ia b il i t ie s ,  each scale was divided into two parts: N^, N2 and
E i, E2 , each consisting of 12 questions.
A factor analysis was performed to check the adequacy of 
the item analysis on which the selection of items was based.
The results were encouraging. The expectations were met.
The neuroticism items clustered together, the extroversion items 
clustered together, and there appeared to be no relationship between 
the two clusters. The cluster of neuroticism items appeared more 
compact than the cluster of extroversion items.
Eysenck's Development 
of the EPI
Eysenck argued that there are three personality factors of 
temperament: introversion/extroversion, neuroticism, and psychoti-
cism (1947, 1952, 1960). Psychoticism was defined as loss of
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contact with re a lity . Eysenck's attention was directed mainly 
toward neuroticism and introversion/extroversion. To measure these 
t ra its ,  he developed the Eysenck Personality Inventory (E P I), an 
improved version of the original Maudsley Personality Inventory 
(1947, 1952, 1960, 1967).
He defined neuroticism as a factor of s ta b ili ty /in s ta b ili ty ,  
or emotional over-responsiveness. The extrovert and in trovert 
characteristics are sim ilar to those used by Jung in his day— 
"Outgoing, impulsive, uninhibited, sociable tendencies in the 
extrovert, versus quiet, re t ir in g , introspective tendencies in the 
introvert" (Eysenck, 1970).
From Eysenck's perspective, extroversion is the positive  
state, the state par excellence, as opposed to introversion which 
is the negative state. Extreme introversion represents a defective 
state by the fact that the in trovert is caught up in his thoughts, 
paralyzed and possessed by them, incapable thereby of emotion, cold, 
without expression, u n fit fo r the l i f e  of action and social enjoy­
ment (Eysenck, 1970, p. 23).
The extrovert is the individual who possesses to a large 
degree an antidote, an extroversive hormone, to the in trovertive  
cortical inh ib ition  (Eysenck, 1970, p. 23).
I t  is important to note that Eysenck's dimensions were 
s ta t is t ic a lly  derived without preconceptions about Jungian theory 
and have the advantage of being defined quantitatively  (Done!son, 
1973).
Conversely from C a tte ll, Eysenck thought that factor analysis 
by its e lf  cannot point to real personality processes and structures.
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"The factors may denote but other techniques are necessary to verify  
what the factors indicate" (Donelson, 1973, p. 188).
The Eysenck Personality Inventory by Eysenck and Eysenck 
(1964) was developed based on Jung's theory of extroversion/ 
introversion, but i t  was inspired by the Maudsley Personality 
Inventory (MPI) by Eysenck (1959).
The MPI and the several factoria l studies connected with i t  
aroused a great deal of critic ism  addressing fundamental problems 
requiring answers (The Eysencks, 1969). Carrigan (1960) raised two 
of the main questions regarding the MPI. The f i r s t  relates to extro­
version and adjustment. The Eysencks (1969) recognized that there 
were no easy answers, for usually studies with the MPI have shown 
correlations of .15 to .20 between neuroticism and introversion, 
with rather higher values for maladjusted samples. Eysenck's 
possible explanation was that this correlation could be an "a rtifa c t  
produced by a fau lty  selection of items."
I t  is c learly  impossible to find items having loadings 
only on one or the other of the two type factors with which 
we are concerned . . . each item w ill have at least some slight 
loading on the factor which i t  is not supposed to be measuring, 
(p. 330)
Another postulation of Eysenck was that in the selection of items 
there is lack of balance in the positive and negative readings on 
the factor. Then an a r t i f ic ia l  extroversion and neuroticism can 
easily appear. There are also many items in the MPI having loadings 
both on neuroticism and introversion and, due to the presence of 
these items, the two factors appear to be correlated. All of these 
possible problems, coupled with the question raised by the existence 
of the positive correlation between introversion and neuroticism in
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the MPI led to the research underlying the production of the Eysenck 
Personality Inventory (EPI) (Eysenck, 1964).
Carrigan (1960) raised another problem with the MPI, saying 
that the uni dimensionality of extroversion/introversion has not 
been conclusively demonstrated (p. 355).
To seek an answer to these critic ism s, a special question­
naire was developed containing 66 extroversion/introversion and 
neuroticism items. All the items were intercorrelated by means of 
product moment correlation and four factors were extracted using the 
method of principal components. The conclusion of th is study sug­
gested that so c iab ility  is an aspect of extroversion, which shows 
some correlation with good adjustment; whereas impulsiveness is an 
aspect of extroversion, which shows some correlation with poor 
adjustment. I t  also appears from this study that both neuroticism 
and introversion are independent (Eysenck & Eysenck, 1963).
The EPI, an improved version of the Maudsley Personality 
Inventory, consists of 114 questions. In addition to measuring the 
E and N aspects of personality, i t  contains a separate Lie Scale.
The choice of questions was based on unpublished previous experiences 
with the MPI neurosis factor-analy tic  structure carried out at the 
In s titu te , and a thorough review of the factor analytic lite ra tu re  
(Eysenck, 1960).
The EPI was administered to 600 subjects, male and female, 
with wide differences in age, education, and social class, although 
there was an over-representation of the middle classes to the point 
of making i t  impossible to consider th is a random sample of the 
population. The administration was anonymous, in order to encourage
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re liab le  answers, and was carried out in survey form.
From the result of th is study, Eysenck and Eysenck (1963) 
were able to respond to Carrigan's questions; stating that there are 
not two types of extroversion— so c iab ility  and impulsiveness— but 
merely one of both so c iab ility  and impulsiveness. They stated 
further th a t, with regards to the re lation  between extroversion and 
adjustment, they find complete independence.
In a jo in t fac to ria l study of the G uilford, C atte ll and Eysenck 
scales, the Eysencks (1969) found th a t, when try ing to compare the 
extroversion and neuroticism factors, there was considerable agree­
ment between the two samples. In lig h t of the four quadrants 
(choleric , sanguine, melancholic, and phlegmatic) formed by the two 
dimensions, extroversion and neuroticism, i t  was noted that the 
choleric quadrant was characterized by the following scales: 
rhathymia, protension, dominance, jo c u la r ity , s o c ia b ility , and 
live liness .
Venturesomeness and masculinity have sim ilar loading as 
extroversion, but have lower loadings on neuroticism for the male 
sample, which brings them down to the sanguine quadrant. And, because 
venturesomeness is  considered a masculine v irtu e , th is may represent 
a certain degree of neuroticism in women.
The melancholic or dysthymic quadrant has also a great deal 
of agreement. In th is quadrant, the prominent items are g u ilt -  
proneness, depression, tension, mood swings, i r r i t a b i l i t y ,  sleepless­
ness, nervousness, and sen s itiv ity . Males were the only ones to 
have in fe r io r ity  feelings in th e ir loadings. Possibly that feeling  
is more characteristic  of the male.
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The phlegmatic quadrant has both male and female t ra its ,  
the super-ego strength, and agreeableness. The two l ie  scales seem 
to belong in this quadrant also with a very low introversion compon- 
nent. In re lation  to the sanguine quadrant, the two sexes have the 
following scales represented here: ego-strength, lack of nervous­
ness, and liberalism . A ctiv ity  has a loading on extroversion for 
both sexes, but is positively loaded on neuroticism for the men, and 
negatively loaded for the women (The Eysencks, 1969).
Eysenck's dimensions of extroversion/introversion and 
neuroticism have not been lim ited to adults only. Eysenck has 
further developed a Junior EPI (Eysenck, 1965) to measure personality 
in children. The results of the studies conducted with children 
7-15 years of age seem to suggest that (1) the dimension of neuroticism 
can be isolated as early as the age of 7, (2) the extroversion/ 
introversion dimension can also be isolated by the age of 7, (3) both 
dimensions reta in  th e ir iden tity  to age 15 and therefore to adulthood 
(The Eysencks, 1969).
Eysenck's approach may have led to more research than any 
other theory in the area, fo r i t  has combined experimental laboratory 
research with personality dispositions (Buss & Plomin, 1975).
The f i r s t  dimension, extroversion/introversion, has been identified  
by several psychologists as withdrawal (Thomas & Chess, 1977); 
s o c ia b ility , isolated by Buss and Plomin (1975); active/inactive by 
Rothbart ( 1981b), Buss and Plomin (1975), and Thomas and Chess (1977). 
The second dimension, neuroticism, has some resemblance to ego- 
strength and ego-weakness, s ta b ility  and in s ta b ility ,  
and emotionality (Buss & Plomin, 1975). These trends are a ll
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converging conceptual models fo r child behavior (Shaeffer, 1961). 
Eysenck's theory also seems to forward some evidence of heredity.
However, Eysenck's theory has also received some critic ism .
The variable (E) extroversion has composites such as soc iab ility  and 
impulsiveness. Buss and Plomin (1975) argue that they are quite inde­
pendent. Sociab ility  appears to be a clear unitary factor with excel­
lent evidence of being hereditary. Matheny's (1980) test of a ffe c t/ 
extroversion factors showed s ign ificant genetic variables although 
not at every testing age. Harris and Rose (1977), Plomin and Rowe 
(1977), and Torgensen and Kringlen (1978) s im ilarly  reported evidence 
fo r the in h e r ita b ility  of s o c iab ility . There is equal evidence fo r  
the in h e r ita b ility  of impulsiveness. A person who is high in 
soc iab ility  and low in impulsiveness w ill be d iffe ren t from the 
other who is just the opposite, argue Buss and Plomin. Therefore 
the extroversion dimension should be divided between its  major 
components, so c iab ility  and impulsiveness.
The neuroticism dimension, resembling the temperament of 
em otionality, refers to the tendency to become distressed easily.
I t  also refers to a combination of acquired fears and worries. There­
fore, according to Buss and Plomin (1975), a high scale in neuroticism 
would refer to an unknown combination of the learned and inherited  
components. Further yet, Buss and Plomin argued that some of the 
problems with Eysenck's theory of temperament arise from the fact 
that i t  was originated out of three main sources of data (s e lf-  
reports of personality, laboratory measures, and demographic va ri­
ables) "a mixture of diverse components" which cannot be acceptable 
in a theory of temperament. The complete silence from Eysenck on
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the developmental aspect of extroversion/introversion is another 
critic ism  made by Buss and Plomin (1975).
Buss and Plomin
In 1975, Buss and Plomin devised another theoretical approach 
to dimensions of temperament. They based th e ir  theory on the 
defin ition  of temperament by All port (1937):
Temperament refers to the characteristic  phenomena of an 
indiv idual's  emotional nature, including his susceptib ility  to 
emotional stimulation, his customary prevailing mood, these 
phenomena being regarded as dependent on constitutional make 
up, and therefore largely hereditary in orig in , (p. 54)
They postulate five  c r ite r ia  that are biological or develop­
mental in nature. These are: (1) h e r ita b il ity ,  (2) s ta b ility ,
(3) a b il ity  to predict adult personality, (4) adaptability  (in  the 
evolutionary sense), and (5) possible presence in other animals.
These c r ite r ia ,  which have been emphasized also by Diamond (1957), 
are required on the valid dimensions of temperaments. Considering 
the evidences relevant to these c r ite r ia ,  Buss and Plomin (1975) 
suggested four dimensions of temperament: em otionality, a c tiv ity ,
s o c ia b ility , and impulsiveness (E .A .S .I.) .
Buss and Plomin argued that th e ir theory is in teractive in 
three ways: (1) the child e lic its  certain types of parental behaviors
as a function of her temperament, (2) the impact that the parents' 
behavior exerts on the child is a function of the ch ild 's  temperament, 
(3) the efficacy of modeling of parental behavior w ill depend on 
both the temperament of the parent and that of the child.
Comments on this theory seem to suggest that i t  is promising. 
However, i t  has some lim itations in that i t  is very res tric tin g .
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I t  assumes that a child who is emotional under fe a r -e lic it in g  
conditions w ill be s im ila rly  emotional under jo y -e lic itin g  conditions 
(Campos, Barret, Lamb, Goldsmith, & Stenberger, 1983). Therefore, a 
temperamental approach which separates "temperament dimensions 
pertaining to particu lar emotions is preferable" (p. 834).
Rothbart and Derryberry 
Rothbart and Derryberry (1982) developed an approach to 
temperament dimensions that incorporated specific emotional content. 
They proposed a m ultilevel theory of temperament that would seek to 
integrate the views of adult temperament presented by Eysenck 
(1967), Gray (1973), and Zuckerman (1979) and the Eastern European 
concepts of re a c tiv ity  of the nervous system (Pavlov, 1927; Strelau, 
1975; Teplov, 1964) with research on social and emotional develop­
ment during infancy.
The main concepts advanced by Rothbart and Derryberry1s
(1982) theory are those of reac tiv ity  of the nervous system. They 
argue that "reactiv ity" refers to the characteristics of the ind i­
vidual's reaction to changes in the environment, as reflected in 
somatic, endocrine, and autonomic nervous systems.
Rothbart and Derryberry (1982) point out that two constructs 
of self-regu lation  and reac tiv ity  can be u tilize d  to devise temper- 
ment at the neural le v e l, the level of interacting physiological 
systems and the behavioral leve l. They re ject the idea that tempera­
ment is merely style and place, a ffective motivational systems at 
the center of the developing personality.
C ritics  of th is  theory argue that the explanation of the
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theory is so broad-ranging that i t  is d i f f ic u lt  to determine just 
which individual differences in the person are not related to 
temperament (Campos et a l . ,  1983).
Thomas, Chess, and Birtch
The theory of temperament proposed by Thomas, Chess, and 
Birtch ( 196S) .suggests that there are nine inborn character­
is tics  that are the "origins of personality." They are:
1. Level and extent of emotional a c tiv ity .
2. Rhythmicity or regularity of functions (eating, elim in­
ating, e tc .)
3. Acceptance or withdrawal from new objects.
4. Adaptability to changes in the environment.
5. Threshold or sen s itiv ity  to stim uli.
6. In tensity or energy level of responses.
7. General mood or disposition.
8. D is tra c ta b ility .
9. Span of attention and persistence.
These nine dimensions were derived from assessing children
soon a fte r  b ir th , and then by tracing them in the youngsters until
they reached 10 years of age.
From these dimensions, they derived three temperamental 
constellations: (1) the easy child seen in 40 percent of th e ir
sample and characterized by high rhythmicity, positive mood, high 
approach, high adaptab ility , and low in ten s ity , (2) the d if f ic u lt  
child seen in 10 percent of th e ir  sample and characterized by 
the opposite pattern; and (3) the slow-to-warm-up child seen in
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15 percent of th e ir  sample and characterized by high a c tiv ity ,  
withdrawal low adaptab ility , negative mood, and low in tensity . 
T h irty -fiv e  percent of the sample did not f a l l  in any of these 
categories. These nine temperamental categories as well as the three 
constellations have been identified  in a large number of studies 
both in th is country and abroad (Thomas & Chess, 1984).
Derived from the New York Longitudinal Study (NYLS), Thomas 
and Chess's (1977) theory of temperament has been critiqued  
by both developmental and c lin ica l researchers. In th e ir approach, 
temperament is defined as behavioral style— the how, not the why 
of behavior. Thomas and Chess's theory rules out the content of 
behavior and uses instead the work sty le . They also assert that 
" s ty lis t ic  differences in response parameters are not necessarily 
correlated from one dimension of emotionality to the next," 
meaning that a person with a low threshold fo r crying w ill also 
l ik e ly  have a low threshold fo r smiling, anger, and distraction. 
However, researchers such as Goldsmith and Campos (1982) and 
Rothbart (1981a, 1981b) re ject this view and find i t  restraining  
fo r theory, because of lack of empirical evidence fo r the notion. 
Thomas and Chess (1977) stress the importance fo r la te r development 
and mental health of interactive process between the infant tempera­
ment and parental care-giving style and between temperament, motives, 
and a b il i t ie s ,  within the individual. A central feature of the ir  
in teractive viewpoint is the notion of goodness-of-fit between an 
ind iv idual's  temperament characteristics and the environment.
Lamb (1980) stated that, although this view is open to challenge 
because i t  offers few guidelines fo r contemporary research, i t
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
34
redresses the imbalance c f the e a r lie r  theories of temperament 
that were extremely influenced by the biological aspects.
Thomas et a l . (1968, 1970) theory sheds some lig h t on the 
ongoing controversial issue of continuity and discontinuity of 
temperamental t ra its .  This relevant conclusion was made that some 
tra its  may be manifest through d iffe ren t behaviors during d iffe ren t 
developmental stages. The other view is related to the idea of 
goodness of f i t — that early temperament is thought to predict sub­
sequent behavior only when considered in the context of parents and 
other socializers, reactions, and expectations (Thomas & Chess,
1977, 1980, 1984). Chess and Thomas (1986) argued that when using 
the goodness-of-fit model parents should control the balance between 
the ch ild 's  characteristics and capacities and the demands of the 
environment; and as the child grows in s e lf awareness, this control 
should also be replaced by the ch ild 's  insight and se lf control on 
the expression of th e ir  own temperaments.
Lerner and Lerner (in press) propose that, on the basis of 
the goodness-of-fit conceptualization, research in temperament be 
done measuring both the person's temperament and the contextual 
demands. They argue that, without such goodness-of-fit measures, 
l i t t l e  construct v a lid ity  can be found fo r temperamental attitudes.
Although th is typology approach has been widely used, i t  has 
serious problems: the idea of "easy and d if f ic u lt"  has been seen
by many c r itic s  as not typ ica lly  being at the opposite poles of a 
single dimension. They contend that there are extremely few easy 
and d i f f ic u lt  children.
Buss and Plomin (1975) argued that there are three major
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problems with the Thomas e t a l . theory. (1) The theory shows no 
evidence of factual unity, and one can eas ily  see that several of 
the nine features lis ted  could eas ily  be grouped as a single factor.
The sen s itiv ity  to s tim u li, in tensity  of response, and general mood 
would seem to be intercorrelated. Also, there are no data available  
on the relationship among the nine factors. (2) Buss and Plomin sug­
gest that there is not enough evidence to prove that Thomas et a l . are 
measuring the same temperaments in la te  childhood that they are in 
infancy. (3) The most controversial problem in this theory is the 
fa ilu re  to prove that these dimensions of personality are re a lly  inher­
ited . They argued that the fact that these differences are present at 
b irth , though consistent with inheritance, does not prove the point.
I f  tested factor a n a ly tic a lly , Buss and Plomin (1975) comment, 
these nine features would be reduced into a small numter of factors  
that could be accounted fo r in th e ir  own version of four temperaments.
Summary
History attributes the f i r s t  analysis of temperament to 
Hippocrates. Recently a resurgence of temperament study has aroused 
in terest in the subject on the part of many psychologists.
Modern psychologists re ject the Hippocratic idea of a pure 
temperament, and suggest instead a mixture of temperaments in which 
one element predominates with both its  strengths and its  weaknesses.
For some authors, temperament is  immutable, suggesting that 
i t  w ill remain p ractica lly  the same throughout the l i f e  span.
Others, however, argue that the environment plays the key factor 
in the development of temperament.
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The inheritance basis suggests an in teractive view between the 
innate and the environmental aspects of the formation of temperament.
The Characteristics of the Four 
Temperament TypeT
The humoral theory of personality was put to rest long ago 
with other medieval notions. However, the classical way of cate­
gorizing temperaments into four—choleric, sanguine, phlegmatic, 
and melancholic— has passed the test of time. Thus, many prominent 
scientists and researchers have given sim ilar descriptions (both 
negative and positive) to each of the four temperaments.
Positive Aspects
The melancholics are against everything that is superficial 
and inconstant. They are fa ith fu l in th e ir relationships (Kant,
1798). They are characterized as persons of se lf-d e n ia l, finding 
meaning in personal sacrifice . Hallesby (1962, pp. 40, 104) character­
ized the melancholic as the richest of a ll temperaments, mostly 
found in the g ifted  and the perfectionists.
The sanguines are characterized as persons fu ll  of hope, 
carefree, very sociable, contented (Kant, 1798), tender, open to 
new ideas, and charming. They are the most healthy because they 
are not subjected to severe deprivation and hum iliation. Sanguines 
have l i t t l e  i f  any in fe r io r ity  feelings, and strive  toward superiority  
in a happy and frien d ly  manner (Adler, 1927). Roback (1927/1952) 
considered them "the most amiable of the quartet" (p. 544).
The cholerics are characterized as quick, active (Kant, 1798; 
Pavlov, 1947), lovers of open recognition, pomp, and form ality  
(Kant, 1798), strong, ethical and firm.
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The phlegmatics are characterized by Kant (1798) and Pavlov 
(1947) as self-contained, persistent, and steadfast. "They are very 
careful and usually succeed as problem shooters and solvers" (Roback, 
1927, p. 141). They are also practica l, lik e  the cholerics.
However, many theorists are prone to acknowledge that not 
everything is bright in temperament. Thus, a look into the negative 
aspects seems to be relevant.
Negative Aspects
The melancholics are the most self-centered of the four. Con­
sequently, they tend to be depressive (Roback, 1927/1952, p. 141).
They find reasons for anxiety everywhere, and are very suspicious and 
unhappy (Kant, 1798). They tend to have a pessimistic a ttitu d e , and 
always expect the worst (Pavlov, 1947; Metzner, 1979). The melancholic 
is so overwhelmed by his in fe r io r ity  complex that he lacks the instinc t 
to overcome his obstacles, lacks self-confidence and courage (Adler, 
1927).
The sanguines are characterized by th e ir  inconsistency, insta­
b i l i t y ,  and being easily molded. They get bored and fa ll  asleep easily  
without constant new stimulation (Pavlov, 1947). They have d if f ic u lty  
keeping promises, are bad debtors, and are d i f f ic u lt  to convert (Kant, 
1798).
The cholerics despise others and th e ir d is likes. They are sel­
fis h , unsympathetic, harsh, jealous, cruel, stopping at nothing to 
reach th e ir end (Hallesby, 1962, pp. 71, 69, 105). Because of these 
attribu tes , i t  is  easy to d is like  them (Roback, 1952, p. 544). Adler 
(1927) described the choleric as having poor social judgment, and
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being tense, and aggressive in his striv ing  fo r superiority and power.
The phlegmatics are cool, in d iffe re n t, unemotional, and slow. 
Adler argued that the phlegmatics have lo s t contact with re a lity , 
are slow, depressed, not impressed by anything, and unable to make 
an e ffo rt fo r improvement. They are considered the laziest of a ll 
(Hallesby, 1962, p. 77). They are easy-going and indecisive, but 
can be stubborn. Metzner (1979) stated that they are generally 
regarded as unemotional.
After surveying these aspects of the four dimensions of tem­
perament, the question might be raised as to whether or not they 
are b io log ical, and stable throughout the l i f e  span. The answer to 
this question has raised considerable debate in the lite ra tu re  on 
the subject.
Origins of Temperaments 
Substantial evidence fo r the genotype of temperaments has 
accumulated <5ver the years. Evidence to support the temperament­
like  dimension of introversion/extroversion has been shown to have 
moderate genetic loading: "a total of three quarters of the total
variance between individuals . . .  is due to hereditary factors"
(the Eysencks, 1969, p. 49). Gottesman's twins study, done in 1963, 
using 34 pairs of identical and fraternal same sex, adolescent 
twins, showed that substantial variance in the introversion scale 
could be accounted fo r by heredity (Gottesman, 1963).
Wilde's twin study (1964) reported s ign ificant differences 
between monozygotic twins and dyzygotic twins. The findings suggest 
that both monozygotic and dyzygotic twins brought up in separation 
have much greater interclass correlations than do twins brought up
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together. These results are in agreement with other findings 
supporting heredity notions in the introversion/extroversion  
dimensions of temperament. In addition to these findings, Buss and 
Plomin's (1975) research studies with twins seem to suggest that 
temperament has an inherited basis.
In a correlational study in which 38 pairs of male identical 
twins, 33 pairs of male fraternal twins, 43 pairs of female identical 
twins, and 24 pairs of female fraternal twins were studied, Buss and 
Plomin (1973) concluded that the correlations argue strongly fo r a 
genetic component in at least three temperament dimensions; emotion­
a l i ty ,  a c tiv ity , and so c iab ility ; but that the study was not so con­
clusive for impulsiveness. Buss and Plomin (1975) found a higher corre­
lation  for temperament between identical twins than for fraternal twins.
In analyzing the twin studies, some problems have been raised 
by the researchers using the twin method of assessing in h e r ita b ility  
(Plomin, 1982b). Plomin and Rowe ( 1977) reported that the fraternal 
co-twin s im ila r ity  obtained in th e ir  study was lower on many scales 
than genetic theory would predict. This is because identical twins 
share a ll th e ir  genes, while fraternal twins share varying proportions 
of th e ir genes. The fraternal twins have shown significant corre­
lation  in in h e r ita b ility — approximately 50 % on certain t ra its — 
while in a finding reported by Plomin (1981), the correlation for 
the identical twins was around 0. Harris and Rose (1977) reported 
sim ilar findings, as also did Torgensen and Kringlen (1978). On 
the other hand, other researchers such as Goldsmith and Campos (1982) 
and Matheny (1980) have not encountered th is situation in th e ir  
studies.
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In view of these possible problems, geneticists Goldsmith
(1983) and Plomin (1982b) suggested that the use of twin studies to 
support genetic influences on behavior should be supplemented by 
other types of approach, such as adoption studies, and family 
studies, before reaching any re liab le  conclusion.
A great deal of research has been undertaken on children's  
temperament using parental interviews and answers to questionnaires. 
Goldsmith and Gottesman (1981) employed a version of Bayley's test 
(1969) and reported sign ificant levels of genetic variance fo r an 
a c tiv ity  leve l. Cohen, Dibble, and Grawe (1977) reported strong 
evidence fo r genetic variance in a c tiv ity  level (which they called  
behavior modulation) in a large cross-sectional twin study using 
maternal and paternal ratings. The twins in this study ranged from 
ages 1 to 6 years. Plomin and Rowe (1977), using the Colorado Child­
hood Temperament Inventory (CCTI) reported s ign ifican tly  greater 
identical than fraternal co-twin s im ila rity  for the a c tiv ity -le v e l 
factor. Sim ilar findings were found by Harris and Rose (1977), 
using the EASI Temperament questionnaire developed by Buss and 
Plomin (1975). Goldsmith and Campos (1982) found moderate evidence 
for in h e r ita b ility  for a c tiv ity  level (p. 36). Matheny (1980) 
analyzed 3 -, 6 -, 9 -, 12-, 18-, and 24-month-old children and found 
l i t t l e  evidence fo r the in h e r ita b ility  of an a c tiv ity -le v e l factor 
before 18 months. At 18 and 24 months, however, correlations  
between monozygotic (MZ) twins were s ig n ifican tly  greater than those 
between dizygotic (DZ) twins for the a c tiv ity  level factor.
However, other studies of the a c tiv ity  level dimension of 
temperament have found l i t t l e  support for in h e r ita b ility .
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Goldsmith and Campos (1982) reported that identical co-twins were 
only s lig h tly  more s im ilar than fraternal on measures of loco­
motive a c tiv ity . Lytton (1980) reported l i t t l e  evidence for  
genotype effects fo r measures of aspects of a c tiv ity . These d i f f i ­
culties could be due to the fact that these researchers used a 
laboratory-testing environment where the children were more 
restric ted , versus the a c tiv ity  level report provided by the parents 
where the children are observed in th e ir  natural and fam ilia r  
envi ronment.
Another dimension of temperament that was found to have a 
significant genetic loading was so c iab ility . Harris and Rose (1977), 
Plomin and Rowe (1977), and Torgensen and Kringlen (1978) a ll 
reported evidence fo r the in h e r ita b ility  of so c iab ility  factors. 
Matheny's study (1980), testing the affect/extroversion factor 
showed significant genetic variance in this factor.
Goldsmith and Gottesman's (1981) findings seem to suggest 
that there is no s ign ifican t genetic variance in an in te re s t-in -  
persons factor at 8 months of age. They further argue that caution 
should be taken when trying to generalize the interest-in-persons  
factor found in some children to a wider domain in the ch ild 's  
sociabi1i ty.
S ta b ility  of Temperament
Another feature related to temperament is  its  continuity or 
s ta b ility  throughout l i f e .  Buss and Plomin stated that "the 
inherited tendency can be expected to be manifested throughout 
development . . .  i t  inheres in the child as he matures, so i t  should
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be stable throughout development" (p. 9). Most of the studies 
reviewed in this section deal with the infancy period. Rothbart 
(1981a), using a parental-report methodology,- assessed parental 
perception of temperament at 3, 6, 9, and 12 months, and the findings 
seem to suggest that there is  an increasing s ta b ility  in temperament 
during the in fan t's  f i r s t  years. For example, on the fear scale, the 
KR-20s were .23 (3 to 6 months), .59 (6 to 9 months), and .69 
(9 to 12 months). However, a c tiv ity  level and smiling-laughing 
scales did remain quite stable throughout infancy; fo r a six-month 
interval the KR-20 was .60.
Carey and McDevitt (1978), using the same methodology, 
obtained correlations ranging from .24 to .58 from the nine NYLS 
dimensions with children who were 5 to 6 months of age, and about 
18 months la te r. Torgensen and Kringlen (1978), using the NYLS 
interview style with 2- to 9-month-olds found s ta b ility  ranging from 
.03 to .48. These results confirm the previous findings of Thomas 
and Chess' (1977) own reports from the NYLS of 1-year to 2-year olds, 
in which the s ta b ilit ie s  were from .05 to .47. Using d iffe ren t forms 
of assessment than the NYLS derivates, Uzgiris and Hunt (1975) 
uncovered modest s ta b ility  of the temperament.
Research using a laboratory approach has not been done very 
often to test s ta b ility  of temperament, due to the fac t that the 
researcher must correlate individual differences, and the same or 
sim ilar behaviors are correlated in d iffe ren t situations that are 
designed to bring about such behaviors (Campos et a l . ,  1983).
Although not a very popular approach, a few studies have been done 
(Matheny & Dolan, 1975; Goldsmith & Campos, 1982), where
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findings of modest "in tarsituational consistency" in 9-month olds 
were reported.
Summary
Studies measuring diverse dimensions of temperament seem to 
support the notion that at least some components of temperament can 
be attributed to genetics.
Eysenck, Buss, and Plomin unequivocally support th is notion 
through the findings obtained in th e ir  research and that of others 
using th e ir related instruments, mainly using twin studies. However, 
there appears to be some challenge to this method of assessment, in 
that some studies have shown contradictory results.
The parental-report data on temperament reveal moderate 
levels of genetic influence fo r many dimensions. On the other hand, 
the accumulated empirical data on laboratory studies related to 
temperament shows some conflicting findings.
The findings on the issue of s ta b ility  of temperament are 
debatable. I t  can be argued th a t, i f  these findings are looked upon 
with a developmental perspective in mind, they may not prove to be 
very relevant. This is to say that what is defined as temperamental 
reaction may very well be a typical response of a child who is 
going through a particu lar developmental phase, and not necessarily 
manifesting a temperamental t r a i t .
Implications of Research on 
Temperament
Campos et a l . (1983) argued that the theories of temperament 
have several important implications for its  measurement, e ither by
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questionnaires or by laboratory means, fo r several reasons:
1. Temperament deals with the general disposition and not 
with any specific occurrence of behavior. Therefore, question­
naires should not include items referring to any specific occurrence 
of behavior. Either single behavior items or single occurrences of 
behavior in the laboratory should not be included. Temperament, 
therefore, should be discovered within the context of a ll the items 
or behavior occurrences because there are no behaviors that are 
unique to a given dimension of temperament.
2. When assessing temperament across age groups with a 
single instrument, caution must be taken that the developmental 
factors may not in terfere  with changes in expression of temperament.
3. When assessing a ch ild 's  temperament based on the 
parental report, the fact persists that i t  is the parent's per­
spective that is being measured. Therefore, one must consider some 
degree of d istortion . In a laboratory, although the biases of 
parental evaluation can be reduced, the environmental factor may
be a very unfavorable factor affecting even the v a lid ity  of the study.
When assessing temperament through a questionnaire approach, 
there are two general psychometric concerns that should be taken 
into consideration, suggested by both Eysenck and Eysenck (1969) and 
Buss and Plomin (1975).
1. The selection of the in i t ia l  item pool, because the
scales w ill not y ield  what is not on the item pool.
2. The various methods of scale construction available.
Factor analysis seems to be the most widely used and more e ffic ie n t  
(Eysenck, C a tte ll) for i t  maximizes internal consistency. However,
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its  lim ita tion  resides in the fact that i t  raises questions on the 
"nature and breadth of temperament dispositions" (Campos et a l . ,
1983, p. 837).
Thomas and Chess (1977), whose nine-category NYLS temperament 
scale is very widely used, especially to assess temperaments in 
children, derived th e ir  categories through an "inductive content 
analysis of the parent interview protocols for the infancy periods 
of the f i r s t  22 children studied" (p. 20).
Because of the nature of this methodology, several problems
arose.
1. Replication of the studies became impossible.
2. D iff ic u lty  in knowing whether the same 9 temperamental 
categories can be traced in la te r  years.
3. The NYLS1 nine categories of temperament c lassification  
also have been referred to by several researchers using d iffe ren t 
methods of analysis. Rothbart ( 1981a) found that the temperamental 
dimension of his theory— a c tiv ity  leve l, smiling and laughter, fear, 
distress with respect to lim ita tions, soothability, and undisturbed 
persistence— can be paralle led by Chess' f i r s t  three dimensions of 
a c tiv ity  leve l— approach/withdrawal, rhythmicity, and adaptab ility . 
And Buss and Plomin's four temperamental dimensions--emotionality, 
a c tiv ity , s o c ia b ility , and impulsiveness—can be paralleled with 
Chess' threshold, in ten s ity , mood, d is tra c t ib il i ty ,  attention span, 
and persistence.
4. Discriminant v a lid ity  among the nine categories e ith er  
measured by interview or questionnaire as shown in Carey (1972), 
Carey and neDevitt (1978), McDevitt and Carey (1978), Thomas and
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Chess (1977), Martin and P feffer (1980), and Vaughn, Taraldson, 
Chrichton, and Egeland (1981) is lacking.
5. Attempts to operationalize the nine dimensions by other 
researchers have been unsuccessful.
Considering a ll these reasons among others, investigators 
like  Buss and Plomin (1975) have argued that these nine dimensions 
could be reduced to a very few factors that could be factor ana­
ly t ic a lly  ve rified . Rowe and Plomin (1977); Scholom, Zucker, and 
Stollack (1979); and Sobesky, L is t, Halden, and Braucht (1981) have 
derived through factor analytical process smaller sets of scales, 
thus rendering the nine original scales more psychometrically 
acceptable.
The use of laboratory approach or observation in the study 
of temperament has been a supplemental asset in the assessment of 
temperament. This method has been used, especially in children, by 
prominent researchers such as Kagan (1971), and Plomin and Foch 
(1980).
The observational laboratory research, however, has problems. 
As suggested by Campos et a l . (1983), such research needs to meet 
various psychometric c r ite r ia .  Both internal consistency r e l ia b il i ty  
and s ta b ility  need to be assessed as i t  would have to be fo r ques­
tionnaires. For internal v a lid ity  and an appropriate sampling for 
situations, i t  is necessary to do a series of laboratory paradigms.
When those requirements are met, the laboratory measures can 
correlate fa ir ly  well with the standardized instrument measures. 
Goldsmith and Campos (1982) reported r 's  varying from .20 to .50
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between the IBQ a c tiv ity  leve l, smiling and laughter and fear 
scales and the laboratory findings and these composites.
In summary, most of the paper and pencil temperament 
instruments to assess temperaments both in children and adults do 
not show any documented v a lid ity  data fo r the available scales 
(Hubert, Wachs, Peters-Martin, & Gandour, 1982).
Several researchers have suggested that methodological 
problems such as small sample sizes, inadequate r e l ia b il i t y  of 
instruments as well as the presence of s ta t is t ic a lly  significant 
low v a lid ity  coeffic ients have led to confusion in the results of 
interpretations in the assessment of temperament (Campos et a l . ,  
1983).
Plomin (1982a) has argued that ob jec tiv ity  should be ensured 
in the measurement of temperament. However, i t  does not ensure 
the r e l ia b il i ty  of measurement.
Campos et a l .  (1983) suggested that the temperament construct 
should not be "method bound." They jo in Plomin (1982b) in suggesting 
that a cross-method convergence is desirable.
Implications of Cross-Cultural 
Research
The question of v a lid ity  is most lik e ly  to arise whenever a 
test instrument is translated into other languages and administered 
in other cultures. Many c ritic s  argue that important factors can be 
lost or omitted in the translation and that some parts of the instru­
ment are cu ltu ra lly  biased. This is even more prevalent when 
dealing with personality and temperament tests. Levine (1982), in 
Culture Behavior and Personality, commented on the many ambiguities
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in cross-cultural measures of personality. He maintained some 
reservations as to whether cultural patterns can be regarded as 
personality indicators. The same reservations can be applied to 
cross-cultural measures in temperament.
In the translation of personality items, Guthrie (1975/1977) 
argued that there are two major problems in the adoption and use 
of attitude and personality scales in cross-cultural research. "The 
translation . . .  is especially d if f ic u lt  in so fa r  as i t  empha­
sizes emotions and interpersonal relationships" (p. 136). Members 
of d iffe ren t societies develop unique behavior patterns and often 
there are no words in a second language to render adequately an 
important experience in the f i r s t .  Wagatsuma (1975/1977) noted that, 
when i t  comes to the matter of abstract concepts, what is connoted 
by a word in one language and what is connoted by its  translation  
into another language can be very d iffe ren t from each other. A 
second problem results from the extent to which w ell-translated  
items belong on the same scales as they were in the original instru­
ment. In lig h t of these issues, Guthrie (1975/1977) stated that, 
when validating an instrument, i t  is important that the translated 
attitude measure be analyzed by the same methods as were used in the 
development of the original scale.
Culture is known to affect temperament in many ways. Thomas 
and Chess (1977) suggested that temperament is s ig n ifican tly  
influenced not only by genetic components but also by the expression 
and nature of environmental factors as development proceeds. Levine 
(1973) pointed out that re lig io n , economics, educational development, 
community structure (e .g .,  rural-urban) environmental characteristics,
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and family structure are a ll indispensable when considering cross- 
cultural research. I f  the researcher neglects this background 
information, the en tire  study w ill be called into question and he 
w ill find i t  impossible to dispel legitim ate doubts raised concerning 
his research design, data collection procedures, and interpretation  
of findings.
To help in the understanding of the cross-cultural impli­
cations in research between industrial and non-industrial societies, 
Levine has proposed five  possible divergent lines of explanation to 
take into account:
1. The lower in te llectua l performance of the children in the 
non-industrial societies is due to the protein-calorie  malnutrition  
widespread in those societies and rare among the industrialized  
peoples. This m alnutrition affects brain function in children and 
retards or arrests a variety of developmental processes.
2. There is a genetic basis for the differences in
in te llectua l performance. I f  populations d if fe r  in some obviously 
inherited characteristics, they may d iffe r  in others that determine 
in te llectua l development and performance.
3. The differences are attributab le  to differences in early  
cognitive stimulation and experience, with children in the non­
industrial societies being cognitively impoverished, whereas the ir 
industrialized counterparts are cognitively enriched.
4. The measured differences have th e ir  basis in the social
motives the children have acquired through the socialization process.
That is , the children in the industrial societies have been trained 
in se lf-re lian ce , achievement, and the delay of g ra tifica tio n  in the
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service of long-range goals, a ll of which promote active in te llectual 
development and performance, whereas the non-industrial people 
foster dependence and passive obedience in th e ir  children and fa il  
to tra in  them in postponement of satisfaction and active mastery 
in the face of environmental challenge.
I t  is the ch ild 's  early and pervasive exposure to his 
cultural beliefs  and values that determines his modes of in te llectual 
functioning. The ideal context provided by the culture is more 
important as a determinant than the iden tifiab le  dimensions of early  
experience that might vary from one individual to another within the 
same cultural group (Levine, 1982).
Summary
Because in any study the most important determinant of its  
v a lid ity  is the instrument used, i t  is crucial to ensure v a lid ity  
and r e l ia b i l i t y  of the instrument to be used cross c u ltu ra lly . In 
the process of ensuring v a lid ity  in a test instrument to be used 
in another culture and language, two main factors must be taken 
into consideration: (1) the translation of the items and (2) the
cultural environmental factors (Guthrie, 1975). Furthermore, Levine 
(1973) proposed some points to consider in trying to understand 
cross cultural research: (1) the effects of m alnutrition on develop­
ment, (2) the genetic influences, and (3) the environmental in flu ­
ences. These factors could contribute to a considerable variance 
in the cross cultural research findings.
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CHAPTER I I I
METHODOLOGY
This chapter deals with the type of study, the description 
of the population, the instrumentation, the procedures, and the 
s ta tis tic a l analysis used.
Type of Study
This study used a factor-analytical research design to 
determine whether the four-factor structure derived by Cruise and 
Blitchington would remain substantially the same when the TI 
was translated into Portuguese. The 80 items taken as a set 
constituted the in it ia l  set of variables.
Description of the Population 
The subjects for this study represented the Portuguese 
population liv in g  on the mainland of Portugal. Portugal is situated 
in the southwest of Europe on the Iberian Peninsula. I t  is bound 
both north and east by Spain, and south and west by the Atlantic  
Ocean. Portugal has a total area of 35,151,659 square miles and a 
population of approximately ten m illion  people.
Sample Selection 
For the purpose of seeking a representative sample, fo r the 
major study, the country was divided into three regional groupings, 
the north, center, and south. C ities and towns were purposefully
51
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selected to proportionally represent the three regional group.
Thirteen c ities  and towns were chosen: Porto, Vila Real,
Viseu, Coimbra, Castelo Branco, Santarem, Portalegre S in tra , Lisboa 
Satubal Cascais Evora, and Portimao. In each of these c itie s  and 
towns, subjects ranging in age from 18 to 60 years were chosen from 
the university, the hospital, and the governmental o ffices , and 
from a selection of the schools and churches.
As a result of th is e f fo r t ,  1,358 people responded to the 
Portuguese version of the Temperament Inventory (T I) .  The responses 
were entered into the Andrews University computer and processed 
for the s ta tis tic a l analysis.
Development of the American Version 
of the TT
The instrument to be validated in Portugal was the T I,  
developed by Cruise and Blitchington (1977) and based on the four- 
temperament theoretical construct— sanguine, choleric, melancholic, 
and phlegmatic.
Because the main purpose of th is dissertation was to v a li­
date the TI with the Portuguese population, i t  is appropriate to 
devote this section to report on the procedures employed in the 
development of the T I, its  r e l ia b i l i ty  and v a lid ity , description 
of the population and sample, and the s ta tis tic a l analysis used.
Cruise, Blitchington, and Futcher (1980) stated that "from 
a psychometric perspective the four-temperament theory appears to 
be one of the soundest theories of personality in existence"
(p. 943).
This contention has been supported by several researchers.
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For example, Eysenck and Eysenck (1969), using a sample of 600 
men and 600 women, id e n tifie d , through factor analytical procedures, 
two major dimensions of personality—extroversion and neuroticism. 
These two dimensions further yielded four temperaments, thus pro­
viding a "parsimonious explanation of temperament" (Cruise et a l . ,  
1980, p. 943). Buss and Plomin (1975) also hypothesized that a four- 
temperament test which would give scores in a ll four temperaments 
whould be more useful and theoretica lly  sound. Their research sup­
ported this hypothesis.
Cruise and Blitchington (1977) developed the Temperament 
Inventory (T I) .  While the TI retained Eysenck's original four- 
temperament scale, they rejected the notion of mutual exclusion 
among the four temperaments and followed Buss and Plomin in allowing 
fo r scoring on each of the temperaments separately— choleric, 
melancholic, phlegmatic, and sanguine.
Methods and Procedures *
A survey was undertaken to id en tify  300 original items that 
would measure accurately the d iffe ren t temperaments. Six judges 
were asked to evaluate the items fo r content v a lid ity . A fter removal 
of those items that did not meet the v a lid ity  c r ite r io n , 208 items 
remained, and these constituted the in i t ia l  instrument. In the 
main, the items were constituted of simple behavior statements to 
which the subjects responded by indicating whether or not each item 
described them (1 = lik e  me or 2 = unlike me).
This instrument of 208 items was administered to an in it ia l  
non-probability purposive sample (a selected non-random sample) of 
414 people in the Midwest, consisting of middle-class residents and
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graduate students. The items were analyzed and the frequency 
distribution computed. Those items with low variance were elim in­
ated. Factor analysis was done on the remaining items to determine 
those items to be included in the revised instrument. Only the 
items with factor loadings above .30 remained in the instrument.
In this analysis, 13 items were eliminated for low or non-existenct 
factor loadings.
The instrument was then administered to a further 800 
people approximately, using a non-probability purposive sample, 
bringing the total number to 1,200. The responses were again 
factor analyzed and 13 more items were eliminated e ither fo r a low 
loading or a non-existent one.
The instrument, now consisting of 114 items, was adminis­
tered to 2,209 more subjects bringing the total to 3,409. Very 
l i t t l e  fluctuation in the factor structure was observed. Due to 
low or non-existent factor loadings, 34 more items were excluded 
from the instrument. This fin a l analysis reduced to 80 the number 
of items on the fin a l instrument. These 80 items are lis ted  under 
the appropriate factor heading in appendix C. In parentheses by 
each item is stated the answer (e ither lik e  me, or unlike me) required 
to score a point on that factor.
Testing the hypothetical construct 
through factor analysis
Using the 80 items of the TI a factor analysis was under­
taken for the following purposes:
1. to em pirically verify  the four-factor temperament 
hypothesis,
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2. through the factor loadings to decide which items should 
remain in the fin a l scale,
3. to foster understanding of how each item related to 
other items, the four factors and the total Temperament Inventory.
Scoring
Two scoring procedures were in i t ia l ly  u tiliz e d . ( I )  The 
factor analysis program yielded factor score coeffic ients, which 
produced Z scores for each individual on each factor. (2) A simple 
summative procedure was developed wherein a point was given on the 
relevant factor score when a statement was responded to in the 
required manner (e ith er yes = like  me, or no = unlike me).
The product-moment correlation was obtained between these 
two distributions of scores on each factor fo r the 3409 respondents. 
These correlation coefficients were .86 for the phlegmatic scale,
.98 for the sanguine scale, .95 for the choleric scale, and .83 for 
the melancholic scale. Because of the close s im ila rity  of results 
from the two scoring procedures, i t  was decided to use in future 
administrations only the simple summative method. This makes i t  
possible fo r a respondent to obtain his own scores by use of a 
scoring stencil, and then to compare his scores to a table of 
percentile ranks on each factor.
R e lia b ility
The r e l ia b il i t y  of each of the four temperament inventory 
subscales was determined by use of Cronbach's Coefficient Alpha. The 
r e l ia b il i ty  estimates for the four subscales were .84 for Choleric, 
.88 for melancholic, .88 fo r Phlegmatic, and .90 for Sanguine.
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V a lid ity
Content v a lid ity . The items included in the TI were a ll 
evaluated by six judges. An item was eliminated i f  there was a 
consensus among these judges that the particu lar item was not a 
relevant measure of temperament, i f  the item was not consistent 
with the defin ition  given in the lite ra tu re  on that particular 
temperament or i f  the item was not c learly  worded.
Construct v a lid ity . The factor analysis produced four 
clearly  d ifferen tia ted  factors, with each of the eighty items loading 
strongly on the factor which i t  had been w ritten to measure. Con­
struct v a lid ity  was c learly  established, thus revealing the existence 
of four factors hypothesized as the components of temperament f i r s t  
advocated by Hippocrates.
Concurrent v a lid ity . The concurrent v a lid ity  of the instru­
ment was established using the Eysenck Personality Inventory (EPI).
The EPI, however, yields scores on two dimensions, while the TI 
yields scores on four. To find a solution to this problem, two 
procedures were used: (1) to project the four TI scores of the
validation sample to the two EPI dimensions, and (2) to re late  the 
two EPI scores to the four TI dimensions. These two procedures 
could be summarized into one simple hypothetical relationship  
between the two instruments (see figure 1). Eysenck's two dimensions, 
N and E, y ie ld  4 quadrants. An individual whose scores place him 
in the E+, N+ quadrant, is iden tified  as being choleric. One placed
in the E+, N- quadrant is identified  as being sanguine. One placed
in the E-, N- quadrant is iden tified  as being phlegmatic, and one
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placed in the N+, E- quadrant is id en tified  as being melancholic. 
The choleric and phlegmatic dimensions of the TI are assumed to be 
polar opposites, bisecting the angle between N and E. Likewise 
the sanguine and melancholic temperaments are considered as polar 




Fig. 1. Hypothetical relations between EPI and TI 
factors.
Under th is  relationship the f i r s t  validation procedure
yielded the following result from the 1533 subjects who
responded to both the TI and the EPI:
From the hypothetical figu re , an extroversion score may
simply be predicted from the four temperament scores as
E1 = C +  S -  P -  M
Likewise, a neurotic score may be predicted as
N' = C - S - P + M
It  was found that the product moment correlation coeffic ien t
between the EPI scores and the corresponding scores predicted from
the TI scores of the 1533 subjects were:
rEE' = .531 
rNN1 = .622
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The second validation procedure produced s im ilarly  good results.
Cruise et a l . (1980) stated that "the validation coefficients  
arising from the simple transformation described are both s ta tis ­
t ic a lly  and p rac tica lly  significant" (p. 952).
In conclusion, Cruise et a l. (1980) argued th a t, a fte r  
using a sample of over 4,500 subjects, the TI was one of the 
few s c ie n tific a lly  validated four-temperament tests in e x is t­
ence.
Development of the Portuguese Version 
 ----------- o'f th e T l ---------------------
Translation
The f i r s t  step undertaken in the validation of the TI for 
the Portuguese population was that of translating i t  into Portuguese. 
The eighty items of the TI were translated by the researcher from 
the original English version. They were also translated by the 
Portuguese consul in Chicago, who is a bilingual psychologist.
The two translations were compared to confirm the accuracy 
of translation and the meaningful ness of the items fo r the 
Portuguese language and culture.
Content V a lid ity
After v e rifica tio n  of accuracy and meaningful ness of each 
item, the translated Portuguese version of the TI was given to a 
jury of six psychologists in Portugal. All members had professional 
experience and knowledge to adequately judge the content v a lid ity  
of the instrument.
Each member of the jury  was given the eighty items of the TI
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as well as the defin itions of the four temperaments in Portuguese.
I t  was requested that they read each item care fu lly , as well as the 
description of each temperament, and decide which temperament each 
item was describing. They were also requested to write any comment 
about the items that they thought would help to improve the instrument 
in rendering i t  more understandable by the general public.
Ambiguities were found in some items that had to be adapted 
in order to render the Portuguese version of the TI more meaningful 
and accurate. For example, in item 36, the word "clubs" in Portuguese 
has a d iffe ren t connotation than the one in English. Thus the jury  
agreed that the word "recreational centers" would be more meaningful 
to the Portuguese and would measure more accurately the temperament 
scale in question.
After a careful revision of the items based on the suggestions 
and consensus of the ju ry , i t  was decided that a ll eighty items would 
remain fo r further study. The Portuguese version of the TI was 
ready to be submitted to a small sample for a p ilo t  study.
P ilo t Study
The p ilo t study's main purpose was to help determine whether 
the instrument was c lear, comprehensible and re lia b le .
The Portuguese version of the TI was administered to a sample 
of 160 Portuguese. Seventy percent of the subjects were female and 
30% males, between the ages of 18 and 35. All respondents 
were liv ing  in Lisbon City and suburbs.
Along with the instrument, they were given an extra sheet 
where they were requested to make any comments regarding the c la r ity  
and comprehensibility of the items.
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To determine r e l ia b il i ty  and the discriminant power of each 
item, item analysis was performed and b iseria l correlations for each 
item were recorded, ranging from .1513 to .9824. I t  was planned to 
retain only items with b iserial above .3.
Factor analysis was undertaken, despite the small sample, to 
obtain an in i t ia l  sense as to how tru ly  the items were measuring 
the desired constructs. I t  was fe lt  that the TI lacked items in 
the choleric and phlegmatic scales. As a step further into the 
validation of the Portuguese version of the T I, ten new items were 
validated by a jury of five  Portuguese psychologists and included 
in the fina l instrument for the major study. Preparatory to the 
major study, eleven of the items previously validated were presented 
to five  psychologists, with the request that they classify  the items 
in relation to the temperament which would be indicated i f  the 
response were "no, not like  me." This was judged necessary, for 
the consensus of the Portuguese judges consistently contradicted 
the English c lass ifica tion  of the items.
As a result of factor analysis and item analysis, two of 
the original eighty items were dropped. A further ten new items 
were written to supplement the choleric and phlegmatic scales. 
Consequently an instrument of eighty-eight items was used for the 
major study.
Collection of Data
Data collection was done in Portugal by the researcher. In 
each town the researcher requested authorization to conduct the 
study in several places. In the universities the request was 
personally presented to the president. He would f i r s t  analyze the
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instrument himself and then grant permission to contact e ither the 
students d ire c tly  or the professors who would be w illing  to allow 
fifte en  minutes of the ir time fo r the students to respond to the 
questionnaire. In the schools of nursing and schools of education, 
which are not part of the university system, the researcher sought 
permission from the director. In churches, the clergy usually 
allowed the researcher to use some time during th e ir afternoon 
sessions, especially on Saturday afternoon.
The instrument was in most cases administered by the 
researcher. However, in schools of education, schools of nursing, 
and in some banks the director personally administered the instrument, 
giving the identical instructions as were used by the researcher.
The instrument was usually administered to groups of people, but on 
some occasions to individuals. After the subjects had f i l le d  out the 
demographic section, the instructions were read aloud to the 
respondents. While there was no time lim it  for the tes t, the 
respondents were strongly encouraged not to spend much time on each 
item, but to try  to be as accurate as possible in th e ir responses.
I t  was hoped that the combination of anonymity and the request 
for accuracy in th e ir  responses would encourage honesty from the respon­
dents. Some time was spent with a few individuals who did not under­
stand the meaning of some words, and on several occasions the items 
had to be read out loud to some individuals who were visually impaired 
but wanted to respond to the questionnaire.
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Hypothesis and S ta tis tica l Analysis
There was only one hypothesis related to the research 
question. For the purpose of s ta tis tic a l analysis, the hypothesis 
is here stated in the null form.
Hypothesis
There is no difference between the factor structures 
obtained from the TI English version variables and the TI Portu­
guese version variables, a fte r  being administered to the Portu­
guese population.
The s ta tis tic a l treatment of data was done on the Xerox 
Sigma 6 computer at the Andrews University Computing Center. The 
procedures used were principal components analysis followed by 
Varimax Rotation of four factors, and item analysis of each of the 
four scales.
Tucker's coeffic ien t of congruence (Harmon, 1967, pp. 269-70) 
was used to compare the four factors of the new Portuguese version 
with the four factors of the original English version of the T I.
As this coeffic ient has no s ta tis tic a l significance tes t, no alpha 
level fo r such a test is here given.
Chapter Summary
This chapter has dealt with the type of research, description 
of the population, selection of the sample, variables of the instru­
ment, the procedures for the development of the T I , validation , 
translation , content v a lid ity , p ilo t study, procedures fo r collection  
of data, null hypothesis, and s ta tis tic a l analysis.
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CHAPTER IV
PRESENTATION AND ANALYSIS OF DATA
Chapter 4 presents the findings of the study and the test of 
the hypothesis.
This chapter is divided into three parts. The f i r s t  part 
presents the development of the Portuguese version of the T I, 
including the content v a lid ity , p ilo t  study, and development of the 
ten new items. The second part presents the major data collection, 
including the geographic d is trib u tio n , the age, sex, and academic 
level of the respondents. Part three presents the major data 
analysis, including the construct v a lid ity , test of hypothesis, 
item analysis, fina l item selection, and the norms development 
fo r the Portuguese T I.
Phase One: Development of the
Portuguese Version of the TI
Content V a lid ity
Following the translation o f the original eighty items, the 
TI Portuguese version was given to a jury of six psychologists for 
content v a lid ity  analysis. The jury  was given, along with the items, 
a defin ition  of each of the four temperaments. They were requested 
to read each item carefu lly  and decide what temperament each item 
represented. The jury was also requested to make any suggestions
63
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that they thought would contribute to the c la r ity  and meaningful ness 
of the items.
Table 2 presents the analysis of the ju ry 's  temperament 
classification  for each item as compared to the English version 
temperament c lass ifica tion . For some items there was fu ll  agreement, 
for others there was none. For example, fo r item 4, four of the 
jury members decided that the appropriate c lassification  was choleric, 
one classified i t  as a melancholic item, and one was undecided. This
is indicated by the notation 4C, 1M and 1? on line  4 of table 2.
Five out of six was considered a good consensus criterion  in 
judging the item c lass ifica tio n . Out of the eighty items in i t ia l ly  
given to the ju ry , items 3, 4, 11, 14, 26, 34, 42, 53, 68, 69, 74, 76, 
and 79 lacked a strong consensus among the judges themselves in 
respect to the original TI item c lassification .
In spite of th is re la tive  lack of strong agreement on the 
c lass ifica tion , i t  was decided to keep a ll  the items fo r the p ilo t  
study and carefu lly  observe th e ir variance in the further analysis 
to be undertaken. The jury provided constructive and insightful 
suggestions in rendering the items more meaningful to the respondents, 
especially improving on the wording of the items, making sure that 
the translation had the same connotation as in the English. Further­
more, i t  was pointed out by the judges that some items had double 
meanings, which would necessarily imply double answers. They pointed 
out that some items started with a "no," which was lin g u is tic a lly  
and psychometrically not advisable fo r a tes t, fo r i t  creates a
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TABLE 2
COMPARISON OF PORTUGUESE AND AMERICAN CLASSIFICATIONS 








3 C 4P, 2M
4 M 4C, 1M, 1 ?
5 S- 6M
6 C 5C, IP
7 S- 5M.1P
8 c - 6S
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33 C 6M
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80 C- 5S, 1M
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certain level of ambiguity when one has to provide what is intended 
to be an affirm ative answer, but has to be rendered in the negative 
when translated into the Portuguese language. I t  can be very 
misleading fo r the respondent, increasing the possib ility  of an 
inaccurate response. These suggestions led to the rewording of some 
items; but the negative items were le f t  to be closely watched for 
th e ir  v a r ia b ility  in relation to other items and in relation to 
the scales in general.
P ilo t Study
The Portuguese version of the T I, composed of the trans­
lations of the original eighty items of the American version, was 
administered with the cooperation of one psychologist member of the 
content-validation jury. The test was administered to 160 subjects, 
a ll Portuguese-born, between the ages of 18 and 40. The majority 
were in the 18 to 30 year age range and most of them had university- 
level education (70%). Thirty percent were skilled  working- 
class-level people.
In addition to responding to the tes t, the respondents were 
provided with a sheet on which they were requested to write any 
comments or suggestions regarding the test that should contribute 
to its  improvement with regard to the c la r ity  and meaningful ness of 
the items. Item analysis was done to test the r e l la b il i ty  of each 
of the four scales and the discriminating power of each item. The 
r e l ia b il i ty  coefficients at this stage of the research were .8691 
fo r Sanguine, .8100 for Choleric, .8121 for Melancholic, and .8160 
fo r Phlegmatic.
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Table 3 presents the biserial correlation coeffic ient o f  
each item with the total score of the scale of which i t  is a presumed 
member. Each part of table 4 includes the items presumed to belong to 
one scale. A biserial correlation of .3 was the criterion established 
for an item to be considered to have adequate discrimination. Any 
item with a biserial correlation below .3 was considered a weak item, 
with the possib ility  of being eliminated. I t  was noted that items 
3, 4, 14, 21, and 42 had biserials below .3.
A tentative factor analysis was undertaken, in spite of a 
small sample (160), as a study of construct va l id ity .  Although the 
factor analysis did not have a strong influence on the removal or 
retention of the items at this stage, i t  was consulted, together 
with the biserial correlations, in studying how successfully each 
item f i t te d  in the scale for which i t  was developed. Principal 
Components Analysis was used, followed by Varimax rotation of four 
factors.
Table 4 shows the loadings of each item on the four factors. 
Loadings above .3 are underlined. For comparison purposes, the 
American and Portuguese classifications of the items are included 
in the table. I t  is evident from table 4 that the majority of the 
items have the ir  major loadings on the factor designated by the 
judges. Where there is a conflic t between the American and Portu­
guese judges, the loading tends to agree rather with the American 
judges.
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TABLE 3-
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TABLE 4
FACTOR LOADINGS— PILOT STUDY
Items Amer. Portug. S M C P
1 C 5C .14504 +.04564 .50921 .18140
2 P 6P -.15424 -.28539 -.11185 .52494
3 C 4P.2M .18695 +.05042 .04337 -.05232
4 M 4C, 1M,1? -.43315 -.04610 -.17934 -.07205
5 S- 6M -.45352 +.22925 .00177 -.05181
6 C 5C.1P .00259 +.19051 .26392 .20485
7 s- 5M, IP -.45157 +.14104 -.08048 .08841
8 c - 6S .04791 -.07204 -.34927 .04296
9 s- 5M,1P -.22421 +.12596 .29326 .01349
10 C-(M) 4S,M,P -.25920 +.31122 -.27314 .00899
11 C 4C,2P .13802 +.11002 .59631 -.00910
12 S- 6M -.44113 +.09602 .07654 -.19549
13 M 6M -.10130 +.56547 .04320 .25404
14 M 4C.2M -.15000 -.07450 .02839 -.05613
15 M 6M -.03200 +.57228 -.00905 -.12565
16 S 6S .57719 -.23007 .11859 .23877
17 M 6M -.04686 +.60322 -.03338 .09130
18 C 5P.1S -.04685 -.09953 .27540 -.10919
19 M(S-) 6M -.42550 +.52072 -.08879 .02370
20 S 5S.1C .26835 -.15257 .07249 -.03103
21 M 6M .13809 +.45825 .09847 -.01632
22 S 5C,1S .38827 -.23055 .26213 -.13636
23 C 5P,1C .10190 -.05383 .50521 .06809
24 M 6M .02570 +.43764 .13165 -.09648
25 M 6M .13575 +.45995 .04090 -.13733
26 P 2C,3P,1? -.35782 -.03977 -.32345 -.32881
27 P 5P,1? -.14106 -.29247 .13596 .62517
28 M 6M -.19964 +.47846 -.09335 -.01688
29 P 5P,1S .16164 -.23678 .19054 .56754
30 P 6P -.08208 -.14531 .34681 .63058
31 M 5M,1? -.30511 +.41107 -.27856 -.01662
32 C 3C,1S,1C .21083 +.07628 .47705 .20257
33 M 6M .10058 +.67810 .13391 .03009
34 P(M-) 4P,1S,1C .08313 -.41951 .06974 .25223
35 S 6S .34481 +.07295 -.13719 -.10491
36 S 6S .30807 +.05662 .08202 .05063
37 M 6M -.24128 +.44100 -.25382 -.19309
38 C- 6S -.12094 +.10367 -.64161 .07055
39 S 6S .61054 -.05355 .05840 .01429
40 S- 6M -.63160 +.12229 -.12937 -.12810
41 S 6S +.42031 +.36362 .19285 .06102
42 M 4M,2S -.14516 +.04580 -.02828 .07074
43 M 6M -.27523 +.35591 -.08264 -.14087
44 M 6M -.15365 +.13898 .06449 -.22868
45 C 5C,1S .05219 +.04286 .26181 .12962
46 S 6M .01397 +.41652 .22622 -.11239
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TABLE 4— Continued
Items Amer. Portug. S M c P
47 C 5P, 1M -.03337 +.45462 .17502 .03413
48 S 6S .58280 +.04764 .25181 .09946
49 P 6P .23476 +.11503 -.-1930 .60536
50 P 6P .09436 +.07639 .25973 .23267
51 P 6P .26646 +.09909 -.00780 .54561
52 P 5P,1M -.08283 +.26958 .58522 .06598
53 C 4C, 1M,1? .20377 +.07862 .46521 .14971
54 C 5P,1C .04921 -.14143 .70582 .01834
55 P 6P -.08711 -.17868 .19478 .74425
56 M(P-) 6M -.10054 +.38665 .01324 -.17831
57 S 6S .60868 -.06217 .08653 .21959
58 M 6M -.23759 +.48203 -.20789 -.08369
59 S 6S .75902 -.03755 .01650 .07342
60 C 5C.1P .12361 -.10740 .64510 .03849
61 S 6S .35501 +.06625 .09551 .23280
62 S 6S .70736 -.05563 -.02793 .03629
63 S 5C,1S .49510 -.07963 .24017 -.09024
64 M 6M -.08870 +.52910 .03912 -.13396
65 P 6P -.35292 +.00742 -.04316 .39830
66 M 6M .15992 +.45830 .25013 -.08981
67 P 6P .12021 .17917 .04739 .60709
68 C 4P.1M.1C .17096 -.00917 .64229 .01049
69 P 4S,2P .02839 -.16517 .11352 .37786
70 S 6P .18876 +.05254 .11541 .02727
71 s 6S .50653 -.14495 .11071 .20162
72 s 6S .76100 -.14550 -.04414 -.02584
73 M 6M -.06608 +.36569 .05254 .03152
74 C 4P.1M.1C .11974 +.19082 .37704 -.10582
75 P 6P .10248 -.07367 -.09541 .43961
76 C 4C,1P,1S .09371 +.18426 .55533 -.06275
77 M 6M -.07508 +.41291 -.09947 -.21622
78 P 6M .03179 -.25456 -.07792 .62480
79 s - 2C ,4M -.50227 -.05472 -.06683 -.00641
80 c - 5S.1M -.07576 +.15514 -.49772 .00831
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Development and Validation of the Ten 
New Items for the Choleric and 
Phlegmatic Scales
After the p i lo t  study, i t  was evident that the instrument 
required additional items measuring on the choleric and phlegmatic 
scales. The definition of each of the four temperaments was care­
fu l ly  read and analyzed. Each item on the choleric and phlegmatic 
temperament scales was reviewed to avoid repetition of the same 
ideas in d ifferent words. After careful scrutiny, the researcher 
developed additional items for the choleric and phlegmatic scales 
that portrayed the scale and also had c la r ity  and comprehensi­
b i l i t y  for the Portuguese population.
These items were then given to a jury of five psychologists 
in Portugal. They were given the definitions of the temperaments 
as well as the ten items, alternating between the choleric and 
phlegmatic items, and were asked to identify  the temperament repre­
sented by each of the items. Table 5 presents the items (in English) 
and the consensus of the f ive  jury members as they analyzed each.
The result of the jury's evaluation very closely corresponded 
to the researcher's c lass if ica tion , apart from item 10- These items 
were then included in the instrument u til ized  for the major study.
A closer look at the original items (see table 6) in relation  
to a ll  the analyses done thus far pointed to the fact that items 
5, 7, 8, 9, 10, 12, 19, 38, 40, 79, and 80 needed further study.
Table 6 shows, for each of these items, the temperament c la s s if i ­
cation on the original American T I ,  the designation by the Portuguese 
jury, and the major factor analysis loading.
The analysis of each of the above items led to the observation
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TABLE 5
















*1. My a b i l i t ie s  and my talents are suffic ient for me to perform
e ff ic ie n t ly .
2. Because of my calm nature at work, many tend to consider me a 
lazy person.
3. I generally consider that my opinions are better than those of 
others.
4. When I have several things to do, I t ry  calmly to complete them 
a l l .
5. I rarely feel sorry that other people are suffering.
6. I prefer occupations that do not require much e ffo rt  from me.
7. In group situations I tend to give my opinions and comments.
8. In general I do not fear the adverse consequences of my acts.
9. I am able to solve differences of opinions by compromising.
10. I believe that i t  is accurate to say that I am an adventurous
person.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
76
TABLE 6
SUMMARY OF ALL THE ANALYSES DONE 








5 S- 6M S-
7 S- 5M, IP S-
8 C- 6S C
9 S- 5M, IP NONE
10 c - 4S, 1M,IP M
12 s - 6M S-
19 M 6M M,S-
38 C- 6S C-
40 S- 6M S-
79 S- 2C,4M S-
80 c - 5S.1M c -
that a ll  the original classifications were negative and the Portuguese 
judges’ classifications were positive. Items 5, 7, 9, 12, 19, 40, 
and 79 were consistently classified by the Portuguese judges as 
indicating a melancholic temperament (providing a "Yes, Like Me" 
response). The American judges, however, classified them as negative 
sanguine items: that is ,  a "No, Unlike Me," response would indicate
a sanguine temperament. These are, in fac t ,  equivalent judgments, 
based on the assumptions described in chapter 3, and illustrated  
in figure 1. Items 8, 10, 38, and 80 could not be interpreted on 
the basis of these assumptions.
To further investigate this situation, a l i s t  of these same 
items, along with definitions of the four temperaments, was given 
to four of the members of the same jury. They were requested to 
classify these items in the following manner: i f  the answer to those
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items was "no, unlike me," what temperament would you say each of 
these items is describing? Table 7 presents the summary of the ir  
responses.
TABLE 7
SUMMARY OF THE JUDGES' SECOND ANALYSIS 










10 C- 4C-, IF




79 s - 5S-
80 c - 5C-
Agreement on the part of a majority of five judges was 
required as the criterion for acceptable content va lid ity . Any 
lower level of agreement was considered to be inadequate, requiring 
removal of the item. Item 8 was retained with three judges con­
curring and a l l  the rest of the items in table 7 were retained 
with four or f ive  judges being in agreement.
At the completion of all the analyses undertaken on the 
p ilo t  study data, only two items were removed. While item 3 
was classified by the original American judges as melancholic, the 
Portuguese judges had a very low consensus as to its  classification:
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four out of six classified i t  as phlegmatic, two as melancholic. 
Item 14, orig ina lly  classified as melancholic, was classified by 
four out of six Portuguese judges as choleric and by two as melan­
cholic. Neither of these two loaded on any factor, and each had a 
very low biserial correlation, .2793 and .2612, respectively.
Thus, for the major study, the instrument contained 88 
items. These consisted of 78 of the 80 items of the original 
American version of the TI (items 3 and 14 were omitted), and the 
10 items written by the researcher. All the original 78 items 
maintained the ir  same position on the scale. The former item 3 
was replaced by a new choleric item, the former item 14 was 
replaced by a phlegmatic item, and the remaining new items were 
numbered 81 to 88. A copy of this version of the instrument is 
included as appendix H. Each item there is labelled as to the 
temperament i t  was designed to measure. The 10 new items are 
asteri sked.
Phase Two: Major Data Collection
The Portuguese version of the T I,  consisting of 88 items, 
was administered to 1,358 subjects. These subjects were selected 
from the university, the hospitals, government offices, banks, and 
churches in each of the selected c i t ie s ,  with the cooperation of 
the chief o fficer of each ins t itu t ion . The instructions were read 
aloud and the subjects were requested to respond to each item by 
"yes, like me" or "no, unlike me."
A total of 1,358 subjects between the ages of 18 and 60 
responded to the instrument. Of these responses, 12 were
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omitted from the analysis, because they contained many gaps. Thus 
1,346 complete instruments were used for the analysis. Of these 
remaining 1,346 respondents, 29 fa iled  to give the demographic 
information. Hence the demographic data here given are based upon 
1,317 responses.
Geographic Distribution  
This was a non-probability purposive sample of subjects 
chosen to proportionally represent the three geographical regions 
of the country: north, center, and south— 589 from the north,
469 from the center, and 300 subjects from the south.
Age and Sex of the Respondents 
Table 8 presents the data about the age and sex of the 
subjects. While the age range of the entire sample was between 
18 and 60, the sample was predominantly composed of 18- to 45-year- 
olds, with the mean age being 31.5. The sample included 499 males 
and 818 females. The proportions of 38% male and 62% female ind i­
cate that the sample was somewhat overrepresentative of the females 
as the proportions in the Portuguese population are 47% male and 
53% female.
Academic Level of the Respondents 
The instrument was administered to individuals of widely 
divergent educational level. The researcher chose educational level 
rather than occupation as a criterion  for d ifferentia tion  between 
individuals because i t  was advised by some of the jury that,
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TABLE 8
SAMPLE DISTRIBUTION BY AGE AND SEX
Age Male Female Total
18- 39 327 715 1042 (79%)
40-49 114 66 180 (14%)
50+ 58 37 95 ( 7%)
Total 499 (38%) 818 (62%) 1,317(100%)
due to the fa ilu re  to find employment at one's academic level, some 
of the university graduates are forced to enter low income occupa­
tions, which would place them at a middle or lower class level and 
not at the class equivalent to others with the same academic achieve­
ment. Therefore, respondents were verbally asked to note their  
academic level on the demographic page.
F if ty - f iv e  percent of the respondents who returned usable 
instruments had completed the secondary level of education and 45% 
had either completed or were in the process of completing a 
university education. There were very few subjects with only basic 
(elementary) education. The reasons for this underrepresentation 
were: (1) for practical purposes, i t  was d i f f ic u l t  to administer
the same questionnaire to people of both university level and at a 
low educational level. The la t te r  fa iled  to understand the ques­
tions, became frustrated, and desisted in the middle of the task.
In many instances, the researcher had to read the items to them 
so they could provide the response to be recorded. (2) Because 
this questionnaire was most l ik e ly  to be employed with subjects
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that have at least completed secondary-level education and, therefore 
was not working well with the less educated respondents, i t  was 
decided by the researcher not to pursue any further the inclusion 
in the sample of the individuals with low education. The 12 
persons whose responses had to be removed from the data f i l e  due to 
several gaps in the response sheet were among this less educated 
group.
Phase Three: Major Data Analysis
Construct Valid ity  
The subject's responses were subjected to factor analysis, 
followed by a varimax rotation of four factors. Table 9 presents 
the results of this factor analysis. All loadings greater than 
.3 are underlined. Additionally, the factor containing the major 
loading is identified for comparison with the classification by 
the judges.
I t  was observed that items 3, 4, 6, 9, 10, 18, 35, 36, 42,
44, 70, 81, 83, 86, and 87 did not load significantly on any factor.
Further observation showed that items 19 and 58 had double loadings.
Item 19 loaded on two factors, negatively on factor S and positively  
on factor M. Item 58 loaded negatively on the choleric factor and 
positively on the melancholic factor. Further s t i l l ,  some items 
loaded either significantly or ins ignificantly  on factors d ifferent  
from the original c lassification. Thus item 14, classified as a P, 
loaded significantly (negatively) on factor C. Item 47 was classi­
fied as a P, but loaded significantly  on M. Item 83 was classified
as C, but loaded to a non-significant degree on M. Items 85 and 88,
classified as C, loaded significantly  on S; while item 86, also
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CSJCSJCSICSJfOCOCOCOCOCOCOCOCOCOO'^O 'O^O 'O 'O 'O 'O '©©©©©













•« -  
•p -  + J  J- I© 
OJ *— (/) OJ











- a  
<©
O
a >  
s- cO «f-
*»-3 -a 
*3  <o 
s  o
o s-
• i -  0 )




o  Q -
Q . O 0 - 0 0 ( / ) l / i r U Q .  U ■Q.COUCJ
in CMCMCO ONpH 00 in o h4CM ON V0 CMon 00 o CMCMvo COCMPH ON pH QO CO
CSJ CM cm ph CMpH pH COnr ^4 O  COH in VO pH COvo CMCMnT ON CO O  CO
nT O CO COCO pHo nr ph cm in CO CMnr vo 00 VO on CO in pH cm nr on vo
co ph ON vo 00 CO VOCO in vo in vo in oo CO VO pH. nr in in vo in pH in in o
’
. .
ON nr pH CMVO CMco COin CM in VO CMON 00 ON in CM o CMCM CM ONCSJ CO CMpH ON o CM00 00 oo 00 in CMON ^  o p4o pH PH Ĥ CO ON Ph
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classified as C, loaded non-significantly on S. Item 83, classified  
as C, loaded non-significantly on M.
The four eigenvalues corresponding to the four factors 
were 8.4 for choleric, 5.2 for sanguine, 4.9 for melancholic, and 
2.8 for phlegmatic, together accounting for 27% of the total 
variance of the 88 items.
Table 9 also gives the biserial correlation coefficient 
for each item in relation to the scale for which i t  was written, 
as indicated in parentheses. Wherever the factor analysis agrees 
with the item classification , the biserial correlation is also good 
(greater than .3 ) .  At this stage, r e l ia b i l i t y  KR-20 for the 
scales were choleric .8184. phlegmatic .7889, sanguine .8382, 
and melancholic .7964.
Test of Hypothesis
At this point, i t  was appropriate to test the null hypoth­
esis that the four-factor structure found in the Portuguese version 
of the TI is the same as the structure found in the American 
version. For this purpose, only 78 items common to the two versions 
were used. These were a ll  80 items of the American version apart 
from items 3 and 14 that were removed a fte r  the p ilo t study. Table 
10 shows the loadings of these 78 items in the two instruments.
In table 10, each loading above .3 in each of the two analyses is 
underlined. I t  is evident that there is considerable s im ilarity  
between the structures in the two versions.
Tucker's coeffic ient of congruence was used to obtain a 
quantitative comparison of the two structures. Table 11 shows 
these coefficients.
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TABLE 10
COMPARISON BETWEEN THE PORTUGUESE AND AMERICAN 
LOADINGS ON THE EIGHTY INITIAL ITEMS
American Version Portuguese Version
Item C S M P C S M P
1 .53 .19 -.01 .13 .43000 .11613 -.00199 .05798
2 .02 -.06 -.13 .67 -.05786 -.04746 -.21428 .59480
4 -.04 -.18 .34 .10 -.16076 -.21166 .07652 -.01962
5 -.01 -.58 .23 .13 -.23638 -.30748 .11839 -.07537
6 .37 -.16 .13 .11 .23844 -.12387 .11032 .18559
7 .06 -.50 .26 .08 -.02455 -.42742 .14602 .10711
8 -.30 .12 .16 -.03 -.44680 .01006 -.05026 -.06632
9 .10 - .43 .24 .06 .22043 -.28785 .17466 .09303
10 -.42 .01 .30 .11 -.27869 -.23785 .16200 .10078
11 .63 .07 -.00 -.04 .51770 -.10265 .14809 .09257
12 .07 -.49 .16 .01 .02832 -.43829 .00678 .05426
13 -.02 -.16 .44 .01 .15727 -.03797 .48189 .12318
15 .01 -.06 .58 -.12 .04861 -.02744 .49863 -.10255
16 .13 .58 -.11 .17 .04128 .51905 -.10642 .11851
17 -.05 -.09 .58 -.12 -.01056 .06567 .46168 -.05945
18 .48 .14 .01 .12 .18891 .24501 .02877 .16513
19 -.11 -.42 .49 -.01 -.17664 - .  38057 .36958 .00965
20 -.04 .45 .15 .01 -.08448 .31878 .13296 -.03245
21 -.12 .06 .52 -.12 -.08262 .04160 .41072 -.07685
22 .20 .37 -.00 -.10 .07963 .32914 -.15478 -.09782
23 .60 .10 -.06 .08 .44023 .06278 .10211 .10353
24 .03 -.07 .57 -.16 .18200 .03707 .46256 .00486
25 -.07 .07 .46 -53 .03810 .09701 .50975 -.10455
26 .08 -.10 -.23 .57 -.34138 -.18323 .02573 .20043
27 .10 -.03 -.20 .70 .07574 -.00311 -.25153 .63099
28 -.13 -.13 .46 -.12 -.27641 -.15985 .31111 -.15036
29 .10 .09 -.28 .61 .21862 .06990 -.15933 .52199
30 .04 -.01 -.09 .65 .13774 -.09563 -.06209 .64041
31 -.22 - .27 .42 .02 -.21807 -.21450 .40146 .04575
32 .47 -.02 -.12 .01 .48906 .00351 .02471 .12486
33 .03 .08 .40 .00 .00060 .07790 .42892 -.04261
34 .16 .09 -.32 .47 .11213 .13156 -.33081 .21999
35 -.14 .35 .07 -.02 -.09552 .19784 -.03133 .04333
36 -.01 .35 .04 .05 .03323 .18766 .07550 .10956
37 -.09 - .29 .49 -.25 -.16036 -.32409 .46700 -.13025
38 -.56 .08 .27 .04 -.61510 -.02929 .12214 -.10323
39 .02 .71 -.06 -.08 -.03120 .65201 -.02002 -.10906
40 -.03 - .52 .24 -.01 -.16125 -.61407 .14981 .00688
41 .01 .59 -.01 .14 .25038 .33086 .27529 .11693
42 -.03 -.18 .60 -.28 -.14559 -.02027 .08693 -.02054
43 .01 -.12 .56 -.30 -.09054 -.26341 .41085 -.10039
44 -.01 -.02 .46 -.14 -.12586 -.03382 .17515 -.27685
45 .46 .23 -.01 .15 .34111 .15270 .03497 .12509
46 .09 -.12 .43 -.15 .16306 -.08059 .38928 .19512
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TABLE 10-Continued
American Version Portuguese Version
Item C S M P C S M P
47 .36 - .09 .15 .01 .09146 -.05571 .34114 .11066
48 .14 .52 -.08 .24 .16563 .06918 .12792 .52838
49 .09 .17 .05 .46 .06454 .06918 .12792 .52838
50 .12 .09 .08 .35 .26742 .11148 .08890 .33573
51 .02 .07 -.11 .42 .16680 .03687 .04434 .50357
52 .53 - .10 .01 .04 .41917 -.12047 .10825 .21042
53 . 53 - .1 3 -.12 .19 .47732 .18015 .02724 .20406
54 .55 .09 -.01 .10 .64806 .09788 .01036 .13478
55 .04 - .0 9 -.17 .65 .02542 -.09830 -.09154 .72829
56 -.08 - .0 9 .59 -.24 -.04231 .00036 .53656 -.14544
57 .04 .66 -.13 .22 .11381 .73091 -.00707 .07344
58 -.17 -.17 .59 -.24 -.32675 -.22883 .32077 -.16431
59 .01 .77 -.10 -.01 .07106 .64021 .04147 .06924
60 .49 .17 .01 .05 .58136 .14245 .03595 .05412
61 - .0 4 .57 -.11 .08 .05724 .46048 .04636 .02296
62 .00 .70 -.13 .04 -.02579 .63692 .08095 .11212
63 .21 .44 .03 -.03 .24070 .36065 .10324 -.08403
64 -.02 - .10 .50 -.24 .09187 -.10451 .49768 -.09023
65 -.03 - .2 6 .10 .45 -.09358 -.15959 .01679 .43085
66 -.05 -.17 .62 -.23 .25699 .03221 .51068 .06482
67 -.09 .16 -.05 .59 .17648 .04652 .11586 .46385
68 .60 - .07 -.16 .04 .66589 .04184 .02358 .13286
69 .04 -.01 -.25 .57 .01676 .12874 -.01881 .30952
70 .10 .55 -.05 -.00 .05476 .22315 .04358 .05629
71 .11 .53 -.12 .25 .15161 .48452 -.08884 .18694
72 .02 .69 -.06 -.11 .00310 .59905 -.08945 -.16148
73 .12 - .0 5 .41 -.02 .11165 .04859 .43110 .00309
74 .43 - .0 5 . 16 -.09 .38381 .01528 .22402 .07515
75 .06 .05 -.23 .55 .01837 .05839 -.06696 .39702
76 .61 - .00 .03 .04 .51091 -.00306 .06779 .07474
77 • 03 - .0 4 .51 -.18 -.12070 -.07579 .31117 .20270
78 -.07 - .01 -.20 .64 .05409 -.00509 -.23615 .53712
79 -.01 - .60 .19 .03 .03908 -.40760 .02785 -.00632
80 -.46 - .0 5 .28 .19 -.56707 .03157 .08646 .07792
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TABLE 11
TUCKER'S COEFFICIENT OF CONGRUENCE FOR THE 
SEVENTY-EIGHT ITEMS COMMON TO THE 





Phlegmatic 1 .8924 .1025 .0931 -.3623
Sanguine 2 .0537 .9355 .1787 -.1729
Choleric 3 .2887 .2024 .8588 -.0028
Melancholic 4 -.2854 -.3151 -.1824 .8870
Any cell in table 11 shows the coeffic ient of congruence 
between a factor of the American version and a factor of the 
Portuguese version. I f  the factor structures are similar, one 
would expect to see a high value in those four cells relating to the 
same factor in the two studies, and a low coeffic ient in a ll  other 
cells . From the table i t  is evident that the expectations were 
achieved. Coefficients of congruence for the same factors in the 
two studies are .8924 for the phlegmatic, .9355 for the sangine, 
.3588 for the choleric and .8870 for the melancholic. All the 
other values are re la tive ly  small, ranging from -.3623 to .2887. 
There is no test of significance for Tucker's coefficient of con­
gruence. Clearly, however, the null hypothesis is retained. The 
factor structure found in the Portuguese version is not s ig n if i ­
cantly d ifferent from the factor structure of the American version.
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Further Item Selection
Several further factor analyses were undertaken with groups 
of items removed. Eventually, a factor analysis of 69 items, 
as shown in table 12, yielded a structure meeting the c r ite r ia  that 
the loading on the major factor should be a minimum of .3 (except 
for one item where a loading of .293 was accepted). Sixty-seven 
of these items were from the original American version of the TI;  
two of the items were from the group added for this study.
Observation of this result shows that three items had double 
loadings. Item 19 had a positive loading on the melancholic factor 
and a negative loading on the sanguine factor. Item 37 had a 
positive loading on the melancholic and a negative loading on the 
sanguine. Item 58 had a negative loading on the choleric and a 
positive loading on the melancholic.
The r e l ia b i l i t y  coefficients of the subscales, when 
69 items were retained in the instrument, were .7889 for the 
phlegmatic scale, .7964 for the melancholic, .8306 for the choleric, 
and .8384 for the sanguine scale.
Further study of table 12 reveals an interesting phenomenon, 
in relation to items 22, 23, 52, 54, 63, 68, 69, 74, and 78. In 
each case, the item was judged by the Portuguese jury as measuring 
on a d ifferent scale from that identified by the American jury.
In each case, however, factor analysis and item analysis of the 
responses of the Portuguese sample indicated strongly that the item 
belonged to the scale designated by the American judges.
Because of the strength of the analyses, i t  was decided to 
test the hypothesis with these nine items retained at this point.
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A Second Test of the Hypothesis 
The hypothesis was therefore tested again, using the loadings 
of the American and Portuguese versions with the 67 items 
common to both the American and Portuguese T I. Table 13 compares 
the American and the Portuguese loadings of the 67 items 
common to both versions.
Tucker's coeffic ient of congruence was used once more to 
obtain a quantitative comparison of the two structures. Table 14 
presents the coefficients of congruence between the factors in the 
two TI versions.
From the table, i t  is evident that the expectations are 
strongly supported. Coefficients of congruence for the same factor 
in the two studies are for the phlegmatic .9011, for the sanguine 
.9551, for the choleric .9098, and fo r the melancholic .9115.
Other coefficients are re la t ive ly  small, ranging from -.3901 to .2629, 
thus the null hypothesis is retained. There is no significant 
difference between the two factor structures in the two studies.
The eigenvalues of the four factors in the f ina l version of 
69 items were 7.7 fo r  choleric, 4.8 for sanguine, 4.6 for melan­
cholic, and 2.7 for phlegmatic, accounting for .29 of the variance 
of the 67 items. The construct va l id ity  of the TI is ,  therefore, 
supported.
Final Item Selection 
The second test of the hypothesis, just completed, included 
the nine items whose construct va l id ity  was supported by factor 
analysis and item analysis, but whose content va l id ity  was not
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TABLE 13
COMPARISON BETWEEN THE PORTUGUESE AND AMERICAN 
LOADINGS ON THE COMMON SIXTY-SEVEN ITEMS
Ameri can Version Portuguese Loadings
Item C S M P C S M P
1 .53 .19 -.01 .13 .44181 .10516 -.01090 .05296
2 .02 -.06 -.13 .67 -.04993 -.06475 -.22895 .59836
5 -.01 -.58 .13 .13 -.23538 -.30532 .11176 -.07113
7 .06 -.50 .26 .08 -.01510 -.43761 . 13284 .08870
8 -.30 .12 .16 -.03 -.44802 .01066 -.04862 -.07137
11 .63 .07 -.00 -.04 .51265 .10321 .15743 .10380
12 .01 - .49 .16 .01 .04794 -.46219 -.01223 .02887
13 -.02 -.16 .44 .01 .16107 -.03916 .49298 .14168
15 .01 -.06 .58 -.12 .05455 -.02315 .51072 -.07645
16 .13 -.58 -.11 .17 .05574 .51245 -.12589 .10558
17 -.05 -.09 .58 -.07 -.00809 .07094 .46974 .05126
19 -.11 -.42 .49 -.01 -.16898 -.39174 .36419 .00847
20 -.04 .45 .15 .01 -.07415 .30336 .13478 -.02514
21 -.12 .06 .52 - .12 -.09200 .05217 .42900 .05783
22 .20 .37 -.00 -.10 .09927 .29987 -.17533 -.11351
23 .60 .10 -.06 .08 .45451 .03627 .08007 .08951
24 .03 -.07 .57 -.16 .17361 .05236 .47124 .02252
25 -.07 .07 .46 .53 .04737 .09921 .51504 -.10767
26 .08 -.10 -.23 .57 -.32901 -.20051 .01824 .19186
27 .10 -.03 -.20 .70 .08688 -.01880 -.26619 .63119
28 -.13 -.13 .46 .53 -.25449 -.17231 .30961 -.15333
29 .10 .09 -.28 .61 .23771 .07322 -.17145 .51505
30 .04 -.01 -.09 .65 .14447 -.09665 -.06348 .64873
31 -.22 -.27 .42 .02 -.21879 -.19066 .42126 .05701
32 .47 -.02 -.12 .02 .49900 -.00623 .00595 .10263
33 .03 .08 .40 .00 .00808 .05534 .41882 -.03625
34 .16 .09 -.32 .47 .12990 .10434 .34928 .20611
37 -.09 -.29 .49 -.25 -.15687 -.32526 .46967 -.13178
38 -.56 .08 .27 .04 -.61789 -.02690 .11827 -.10428
39 .02 .71 -.06 -.08 -.01339 .64334 -.02317 -.11022
40 -.03 -.52 .24 -.01 -.16425 -.60822 .15164 .00138
41 .01 .59 -.01 .14 .23927 .35850 .28700 .13020
43 .01 -.12 .56 -.30 -.07293 -.27352 .40910 -.10225
45 .46 .23 -.02 .15 .35746 .13656 .02595 .12013
46 .09 -.12 .43 -.15 .18558 -.10080 .37256 .18373
48 . 14 .52 -.08 .24 .17062 .55521 .02268 .11142
49 .09 .17 .05 .46 .07201 .07048 .13376 .52930
50 .12 .09 .08 .35 .28664 .09143 .07973 .32188
51 .02 .07 -.11 .42 .15717 .05051 .05813 .51267
52 .53 -.10 .01 .04 .44205 -.14528 .06980 .18453
53 .53 -.13 -.12 .19 .49456 .16667 .01424 .19575
54 .55 .09 -.01 .10 .65955 .07832 -.00192 .12915
55 .04 -.09 -.17 .65 .03402 -.10952 -.09762 .72548
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TABLE 13— Continued
American Version Portuguese Loadings
Item C S M P C S M P
56 -.08 -.09 .59 -.31 -.02085 -.01446 .55923 .15266
57 .04 .66 -.1 3 .22 .12103 .73091 -.00541 .07662
58 -.17 -.17 .59 -.2 4 -.31402 -.24283 .31227 -.17011
59 .01 .77 -.1 0 -.01 .08815 .65103 .03827 .05795
60 .49 .17 .01 .05 .60766 .12004 .01468 .03528
61 -.0 4 .57 -.1 1 .08 .04851 .48327 .06121 .03682
62 .00 .70 -.1 3 .04 .00025 .63416 .07413 .09440
63 .21 .44 .03 -.0 3 .26416 .34528 .09019 -.09034
64 -.02 -.10 .50 -.2 4 .10767 -.11531 .49626 -.08742
65 -.03 -.26 .10 .45 -.07312 -.18761 .00284 .42535
66 -.0 5 -.17 .62 -.2 3 .24858 .04641 .51980 .08092
67 -.0 9 .16 -.0 5 .59 .17553 .06486 .11403 .46516
68 .60 -.07 -.1 6 .04 .66325 .04860 .03116 .14449
69 .04 -.01 -.2 5 .57 .02268 .12640 .02790 .31187
71 .11 .53 -.1 2 .25 .16090 .49548 .08793 .18869
72 .02 .69 -.0 6 -.11 .00718 .60459 .08465 -.15826
73 .43 -.05 .41 -.0 2 .11666 .02456 .42645 .01079
74 .06 -.05 .16 -.0 9 .38266 .01887 .22774 .08696
75 .61 .05 -.2 3 .55 .02585 .05005 -.07268 .40910
76 .03 -.00 .03 .04 .53873 -.03147 .03329 .04364
77 .07 -.04 .51 -.18 -.08684 -.10519 .29301 .20066
78 -.01 -.20 -.20 .64 .05805 -.01159 .24361 .54349
79 -.0 1 -.60 .19 .03 .03976 -.42069 .02246 -.00846
80 -.47 - .  05 .28 .14 -.57096 '."04046 .10583 .10093
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TABLE 14
TUCKER'S COEFFICIENT OF CONGRUENCE FINAL SET OF 
SIXTY-SEVEN ITEMS (COMMON TO AMERICAN 
AND PORTUGUESE VERSIONS)
TI Factor P (1)
Portuquese Version 
S (2) C (3) M (4)
American Version
Phlegmatic P (1) .9011 .1220 .1533 -.3901
Sanguine S (2) .0485 .9551 .2147 -.1709
Choleric C (3) .2629 .1705 .9098 -.0564
Melancholic M (4) -.2812 -.3210 -.1711 .9115
supported by the Portuguese judges. The fin a l selection of items 
for the Portuguese version of the TI must have both content and 
construct v a lid ity . Thus items 22, 23, 52, 54, 63, 68, 69, 74, and 
78 were omitted at th is  point because of lack of content v a lid ity —
i . e . ,  the Portuguese c lass ifica tio n  disagreed with the American 
and with the s ta tis tic a l analyses.
Two items, however, were retained, although at f i r s t  glance 
they lacked content v a lid ity . Item 26, " I t  usually takes something 
drastic to get me excited or upset," was judged by the Portuguese 
jury to indicate a phlegmatic temperament i f  responded to positively . 
However, the item loaded negatively on the choleric factor. The 
retention of this item can be defended. A person responding "No" 
to item 26 indicates that he becomes upset even i f  the situation  
is not drastic . This indicates a choleric temperament.
Item 84, "I prefer occupations that do not require much 
e ffo rt from me" was judged by the Portuguese jury to re flec t a
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phlegmatic temperament i f  responded to by "Yes, like  me." This item 
loaded negatively on the choleric factor. Again, i t  is defensible 
to retain the item as a "no" response to this statement does ind i­
cate a choleric temperament.
Two further items of th is type, however, were not retained. 
Item 34, "I can put up with frustration without becoming depressed 
or angry" was judged as phlegmatic. I t  loaded negatively on the 
melancholic scale. While the "not being depressed" part of the 
item would be acceptable as a negative melancholic statement, the 
"not becoming angry" is not so c learly  acceptable. Item 34 was 
therefore dropped from the instrument.
Item 14, one of the new items, was classified as indicating 
a phlegmatic temperament. This item reads "Because of my calm 
nature a t work, many tend to consider me a lazy person." The fact 
that i t  loaded negatively on the choleric factor was not so obvious 
as to support the retention of the item as a negative choleric.
Two further items were dropped from the instrument of 69 
items fo r measurement reasons. Item 5, judged as a negative sanguine 
item, had appeared in a ll factor analyses as loading negatively on 
the sanguine scale. In table 12, i t  has a loading of -.30532 on 
the sanguine factor and -.23538 on the choleric. An intermediate 
factor analysis of 60 items, however, yielded a loading on the 
sanguine factor of -.28288 and on the choleric factor of -.26385. 
These loadings, on very d iffe ren t factors, were considered too 
close fo r the item to be retained as a negative sanguine item.
Item 58, "I have a tendency to feel sorry fo r myself," 
was judged to indicate a melancholic temperament. This item loaded
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almost equally on the melancholic scale (+.32077) and the choleric 
scale (-.32675). I t  was not f e l t  that this item could be clearly  
defended as negative choleric, which was the greater absolute loading.
Thus, with 13 items being removed at th is stage of the study, 
an instrument of 56 items remained for the fina l analyses. An 
American version of th is instrument is contained in appendix I ,  where 
the items are numbered 1 to 56, with the original item number of the 
American TI included in parentheses. One item, number 56 in the 
final scale, did not appear in the original American version of the 
TI.
Table 15 presents the results of the factor analysis on the 
56 fina l items, and also the c lassification  of both the American and 
Portuguese judges. Each item had its  highest loading on the appro­
priate factor. This loading was greater than .30 in every case, 
except fo r item 77, where the loading on the melancholic factor was 
.29686. As this is equal to .30 to two decimal places, the item 
was retained. The maximum loading is underlined fo r each item; 
and fo r item 19, two loadings are underlined. Item 19 reads "I 
would probably be more sociable i f  I weren't afraid  people would 
reject me." This is the one item which is accepted as belonging 
to two scales— a "Yes" response indicates a melancholic tempera­
ment, while a "No" indicates a sanguine temperament. This is
parallel to the designation and scoring of the item in the original
American T I.
Due to the loss of the further items, the r e l ia b il i t y  co e ffi­
cients decreased s lig h tly . They were .7582 fo r the choleric scale, 
.8310 for the sanguine scale, .7119 for the phlegmatic scale, and
.7831 for the melancholic scale.
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TABLE 15
FACTOR ANALYSIS ON THE 
FIFTY-SIX ITEMS
Classification  Major Loading on the Four Factors
Item Amer. Port. Loading S M P C
1 C c C . 1 0 1 3 9 . 0 1 8 9 4 . 0 6 8 2 9 . 4 2 0 6 3
2 P P P - . 0 4 5 9 8 - . 2 3 2 9 4 . 5 8 7 3 9 - . 0 6 6 7 2
7 S- S- s - - . 4 0 7 2 2 . 1 5 9 3 8 . 1 3 8 6 1 - . 0 3 7 6 6
8 C- c - c - . 0 0 8 0 7 - . 0 5 5 4 2 - . 0 8 1 2 5 - . 4 4 2 4 6
11 c c c . 0 9 8 5 4 . 1 6 9 1 6 . 1 2 8 5 3 . 4 8 9 8 9
12 s - s- s - - . 4 4 7 2 1 . 0 1 3 0 9 . 0 7 9 8 8 . 0 2 9 3 5
13 M M M - . 0 3 9 2 1 . 4 7 9 2 0 . 1 4 3 6 0 . 1 3 6 9 4
15 M M M - . 0 1 9 9 6 . 5 0 9 7 4 - . 0 8 8 7 5 . 0 3 0 8 6
16 S S S . 4 9 5 4 2 - . 0 9 7 4 7 . 1 1 6 0 8 . 0 5 4 6 8
17 M M M . 0 7 1 6 4 . 4 7 6 1 2 - . 0 6 0 0 9 - . 0 1 2 9 4
19 M(S-) S- S-(M) - . 3 7 6 3 2 . 3 6 6 8 8 . 0 3 6 5 2 - . 1 8 9 9 2
20 S S S . 3 1 2 6 0 . 11723 - . 0 0 9 0 0 - . 0 9 4 4 4
21 M M M . 0 6 2 4 6 . 4 2 0 3 6 - . 0 5 0 4 2 - . 1 2 4 7 1
2 4 M M M . 0 4 9 7 9 . 4 6 4 5 1 . 0 2 2 7 2 . 1 6 4 2 5
2 5 M(P-) M M . 0 9 5 7 7 . 5 2 1 2 9 - . 0 8 5 8 4 . 0 5 3 7 0
2 6 P P C - - . 1 8 6 6 9 - . 0 0 1 1 5 . 1 9 5 2 4 - . 3 4 5 4 0
27 P P P - . 0 0 2 1 4 - . 2 5 4 8 7 . 6 3 4 8 4 . 0 5 8 0 6
2 8 M M M - . 1 6 2 5 2 . 3 0 3 5 5 - . 1 4 6 7 0 - . 2 7 8 9 6
2 9 P P P . 0 8 3 6 1 - . 1 6 3 5 8 . 5 3 0 1 5 . 2 2 5 2 9
30 P P P - . 0 7 8 8 4 - . 0 6 7 2 6 . 6 7 3 2 8 . 1 2 0 6 4
31 M M M - . 1 7 5 2 5 . 4 1 0 0 0 . 0 6 7 2 2 - . 2 5 1 3 9
3 2 C C C - . 0 2 3 1 5 . 0 3 6 8 5 . 1 3 2 9 2 . 5 1 7 9 5
33 M M M . 0 5 9 5 3 . 4 2 7 6 6 - . 0 3 0 3 6 - . 0 1 9 9 1
37 M M M - . 3 1 5 4 5 . 4 6 4 3 0 - . 1 0 6 8 6 - . 1 8 2 6 0
38 C - C - C - - . 0 3 2 0 1 . 0 9 7 1 1 - . 1 0 6 3 9 - . 5 7 3 1 8
39 S S S . 6 3 3 7 4 - . 0 2 3 9 2 - . 1 1 8 0 2 . 0 0 6 1 8
40 S- S- S- - . 5 8 0 8 5 . 1 6 5 6 9 . 0 3 5 2 7 - . 1 8 5 7 3
4 1 S S S . 3 4 6 2 5 . 2 7 8 6 5 . 1 3 6 6 4 . 2 3 9 1 6
43 M M M - . 2 6 7 0 0 . 4 1 6 4 1 - . 0 8 1 7 1 - . 1 2 1 7 0
45 C C C . 1 2 4 8 9 . 0 5 6 4 4 . 1 3 9 1 7 . 3 6 5 9 4
4 6 M M M - . 1 0 9 1 4 . 3 8 0 9 3 . 1 9 5 2 8 . 1 8 4 6 9
4 8 S S S . 5 4 8 8 2 . 0 4 0 8 2 . 1 2 1 6 9 . 1 6 4 1 1
4 9 P P P . 0 8 9 8 3 . 1 2 2 5 5 . 5 3 8 2 2 . 0 5 2 3 0
50 P P P . 1 0 4 3 2 . 0 8 7 3 9 . 3 6 9 4 1 . 2 4 8 5 2
51 P P P . 0 5 6 2 4 . 0 4 5 9 6 . 5 0 6 2 3 . 1 5 3 9 0
53 c C C . 1 5 8 3 9 . 0 3 3 8 6 . 2 0 8 1 3 . 5 0 2 2 4
55 p P P - . 0 8 2 7 8 - . 1 0 6 8 1 . 7 3 3 8 3 . 0 0 9 5 3
56 M(P-) M M - . 0 1 1 1 1 . 5 6 7 0 6 - . 1 2 4 5 9 - . 0 4 1 1 1
57 S S S . 7 2 0 6 4 - . 0 0 6 0 8 . 0 6 4 9 6 . 1 3 2 2 7
59 S S S . 6 4 1 * 3 . 0 4 1 7 3 . 0 5 3 7 3 . 1 1 0 2 1
60 c C C . 1 0 8 3 1 . 0 4 3 8 7 . 0 5 0 7 8 . 6 1 3 8 5
61 s S S . 4 8 6 2 1 . 0 5 8 5 6 . 0 4 6 6 6 . 0 4 4 0 2
62 s s S . 6 3 8 3 1 . 0 7 3 0 1 . 0 8 9 0 1 - . 0 1 1 2 1
6 4 M M M - . 1 3 6 1 7 . 5 0 8 2 8 - . 0 8 3 2 3 . 1 1 7 0 4
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TABLE 15— (Continued)
Classification Major Loading on the Four Factors
Item Amer. Port. Loading S M P C
65 P P P -.17284 -.01093 .44108 -.09153
66 M M M .04222 .52126 .09577 .22807
67 P P P .06711 .10929 .45575 .16650
71 S S S .49003 -.06422 .20022 .15785
72 S S S .58603 -.07237 -.14348 .02067
73 n M M .02504 .43436 .00671 .09822
75 P P P .04529 -.07846 .35741 .03420
76 C C C -.05476 .04951 .07348 .54845
77 M M M -.08181 ,29686 -.14533 -.T04'45
79 S- S- S- -.41131 .04215 .02308 .02403
80 C- C- C- .06428 .09097 .09962 -.59462
84 • P C- -.03473 .06236 .04655 -.52448
The Final Test of the Hypothesis
The hypothesis was tested once again, using the loadings of the
%
American and Portuguese versions with the 55 items common to 
both the American and Portuguese T I.
Tucker's coeffic ien t of congruence was used once more to 
obtain a quantitative comparison of the two structures. Table 16 
presents the coeffic ients of congruence between the factors in the 
two TI versions.
From the tab le , i t  is evident that the expectations are 
strongly supported. Coefficients of congruence fo r the same factor 
in the two studies are for the phlegmatic .8950, for the sanguine 
.9600, for the choleric .8822, and fo r the melancholic .9229.
Other coeffic ients are re la tiv e ly  small, ranging from -.3570 to 
.2542. Thus the null hypothesis is retained. There is  no s ig n if i­
cant difference between the factor structures in the two studies.
The eigenvalues of the four factors in the fin a l version of 
56 items were 2.4 fo r choleric, 3.9 fo r phlegmatic, 4.0 fo r
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TABLE 16





1 .8950 .1199 .1273 -.3570
2 .0403 .9600 .2150 -.1770
3 .2542 .1346 .8822 -.0587
4 -.2107 -.2889 -.1652 .9229
melancholic, and 5.9 for sanguine, accounting for .29 of the 
variance of the 56 items. The construct v a lid ity  of the TI is ,  
therefore, supported.
Norms
As the instrument's r e l ia b i l i t y  and v a lid ity  have been 
established, i t  is appropriate to develop norms to be used with the 
Portuguese version of the T I. These norms, natura lly , w ill need to 
be adjusted as the number of subjects responding to the TI increases.
The Sanguine Scale
The fina l sanguine scale was composed of 16 items, with a 
score range of 0 to 16. Table 17 gives, in the f i r s t  two columns, 
the frequency d istribution of the 1,346 scores on the scale. The 
distribution  has a strong negative skew.
The mean score on the sanguine scale was 10.49 with a standard 
deviation of 3.92. The last column of table 17 gives the percentile  
rank corresponding to each raw score.
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TABLE 17
FREQUENCY DISTRIBUTION AND THE PERCENTILE RANK
FOR THE SANGUINE SCALE
Score Frequency
Cumulative Frequency 
to the Mid-Point PR
0 7 3.5 0.5
1 17 15.5 1
2 19 33.5 2
3 36 61 5
4 55 106.5 8
5 51 159.5 12
6 49 209.5 16
7 74 271 20
8 82 349 26
9 112 446 33
10 94 549 41
11 136 664 49
12 111 787.5 59
13 133 909.5 68
14 138 1045 78
15 142 1185 88
16 90 1301 97
The Melancholic Scale 
The fina l Melancholic Scale was composed of 18 items with 
possible scores ranging from 0 to 18. Table 18 shows, in the f i r s t  
two columns, the frequency d istribution  of the 1,346 scores on the 
scale. The d istribution has a strong negative skew.
The mean score on the melancholic scale was 5.97 with a 
standard deviation of 3.68. The las t column of table 18 gives the 
percentile rank corresponding to each raw score.
The Choleric Scale 
The fina l choleric scale was composed of 12 items with 
possible scores ranging from 0 to 12. Table 19 shows, in the f i r s t  
two columns, the frequency d istribution  of the 1,346 scores on the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
104
TABLE 18
FREQUENCY DISTRIBUTION AND PERCENTILE RANK
FOR THE MELANCHOLIC SCALE
Score Frequency
Cumulative Frequency 
to the Mid-Point PR
0 2 1 0.1
1 5 4.5 0.5
2 8 11 1
3 18 24 2
4 15 40.5 3
5 35 65.5 5
6 32 99 7
7 47 138.5 10
8 73 198.5 15
9 96 283 21
10 99 380.5 28
11 130 495 37
12 144 632 47
13 145 775.5 58
14 119 908.5 67
15 113 1024.5 76
16 119 1140.5 85
17 96 1248 93
18 50 1321 98
scale. The distribution  has a strong negative skew.
The mean score on thei choleric scale was 8.49 with a standai
deviation of 2.80. The last column of table 19 gives the percentili
rank corresponding to each raw score.
The Phlegmatic Scale
The fina l phlegmatic scale was composed of 11 items with
possible scores ranging from 0 to 11. Table 20 shows, i n the f i r s t
two columns, the frequency d istribution of the 1,346 scores on the 
scale. The d istribution  has a s lig h t negative skew.
The mean score on the phlegmatic scale was 6.239 and with a 
standard deviation of 2.65. The la s t column of table 20 gives the
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TABLE 19
FREQUENCY DISTRIBUTION AND PERCENTILE RANK
FOR THE CHOLERIC SCALE
Score Frequency
Cumulative Frequency 
to the Mid-Point PR
0 10 5 0.5
1 12 16 1
2 34 39 3
3 34 73 5
4 57 118.5 9
5 76 185 14
6 69 257.5 19
7 119 351.5 26
8 157 489.5 36
9 177 656.5 49
10 213 851.5 63
11 237 1076.5 80
12 151 1270.5 94
TABLE 20
FREQUENCY DISTRIBUTION AND PERCENTILE RANK 
FOR THE PHLEGMATIC SCALE
Score Frequency
Cumulative Frequency 
to the Mid-Point PR
0 7 3.5 0.5
1 46 30 2
2 78 92 7
3 113 187.5 14
4 137 312.5 23
5 165 463.5 34
6 141 616.5 46
7 139 756.5 56
8 184 918 68
9 194 1107 82
10 115 1261.5 94
11 27 1332.5 99
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percentile rank corresponding to each raw score.
Chapter Summary
Chapter 4 has presented the information about the development 
of the T I, including content v a lid ity , p ilo t  study, and development 
of 10 new items; and the major study, including the demographic 
data analysis, construct validation, the fin a l item selection; 
and the development of norms for the Portuguese TI.
I t  has been clearly  demonstrated th a t, with some modifications, 
the TI can be re lia b ly  and valid ly  used in Portugal. The strong 
negative skew of each of the four distributions is puzzling, and 
is discussed further in chapter 5.
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
This chapter presents the summary and conclusions of the 
study, and recommendations for further research. The summary b rie fly  
describes the statement of the problem, review of the lite ra tu re , 
methodology, and findings. Based on the findings, the conclusions 
and recommendations for further research are given.
Summary 
Statement of the Problem
One of the great needs in Portugal today is that of valid  
psychological instruments. The computerized search of lite ra tu re  
produced no published study using the Temperament Inventory (T I) 
with a Portuguese population. Consequently, no normative data have 
been derived fo r this population. Because, both cu ltu ra lly  and 
l in g u is tic a lly , Portugal is d iffe ren t from the United States of 
America, where the TI was developed, i t  would be unwise to use the 
TI in Portugal without a study of the v a lid ity  and r e l ia b il i ty  of 
the instrument for that purpose.
Overview of Related Literature
Temperament
The study of temperament has an old history and a recent 
s c ie n tific  past. The concept goes fa r  back to Hippocrates' time
107
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24 centuries ago, and even e a r lie r . In the second century A.D., 
the study of temperament received particu la r attention from Galen, 
only to fade away until the 18th century and to be rev ita lized  
in the 19th century by Kant. Although more recent theorists are 
more prone to use the extroversion-introversion terminology, the 
trad itiona l designations of phlegmatic, sanguine, choleric, and 
melancholic are s t i l l  in use in the area of temperament.
Traditional theories of the four-temperament concept advocate 
the idea of pure types, while modern theories are more prone to 
promote the mixed types.
Empirical studies of the four temperaments support th e ir  
existence and the possib ility  of recording a score on each type fo r 
every individual. However, other theorists have sought to iden tify  
as many as nine temperamental categories with several constellations. 
For some authors, temperament is seen as inborn and, therefore, 
immutable, remaining p ractica lly  the same throughout the l i f e  span. 
Others, however, argue that environment plays an important role 
in the development of temperament.
V a lid ity
The issue of the validation of an instrument for use in 
another culture and a d iffe ren t language is of great concern. In the 
process of validating an instrument cross-cu ltura lly , the translation  
of the items and the cultural environmental factors can contribute 
to considerable variance in the research findings.
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Purpose of the Study 
The main purpose of th is study was to determine whether the 
four-factor structure derived from the English version of the TI 
would remain the same a fte r  translation and administration to a group 
of Portuguese people. A secondary purpose was to develop norms for 
the TI for the Portuguese population
Methodology
A factor-analytical research design was used to determine 
whether the items selected to measure a particu lar temperament did 
in fact measure that temperament. The 80 items of the TI as 
developed by Blitchington and Cruise (1979), and an additional 10 
items developed by the researcher were used. Tucker's coeffic ien t 
of congruence (Hannon, 1967, pp. 269-703) was used to compare the 
four-factor structure of the new Portuguese version with the four- 
factor structure of the original English version of the T I.
Sampling and data collection
Thirteen c itie s  and towns were purposefully selected to pro­
portionally represent the three main regional areas of the country: 
north, center, and south. The sample was composed of subjects 
ranging in ages from 18 to 60 years from universities , schools, 
banks, governmental o ffices , hospitals, and churches. In each of 
these establishments, the researcher personally sought permission 
from the chief executive o ffic e r to administer the tes t. The 
instructions were read to the subjects. They were requested to f i l l  
out the demographic page f i r s t  and then proceed to the next page.
The sample was non-probability purposive (a selected non-random
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sample), with a size of 1,358 subjects. The number of usable 
instruments returned was 1,346.
S ta tis tica l procedures
The data collected were scored by computer, then subjected 
to principal components analysis followed by varimax rotation. This 
analysis made i t  possible to determine which items selected to measure 
a particu lar temperament did in fact measure that temperament. A 
factor loading of .30 was desirable to retain an item. Further, 
item analysis was undertaken within each of the four factors to 
indicate how consistently each individual item measured within the 
set measuring that temperament. A biserial correlation coeffic ient 
of .30 was set fo r retention of an item.
One hypothesis was generated from the research question 
concerning the v a lid ity  of the TI fo r the Portuguese population in 
mainland Portugal. This hypothesis was tested by factor analytic  
procedures and the Tucker coeffic ien t of congruence. The f ir s t  
factor analysis was done on the TI Portuguese version with 88 items.
Only 78 items coirmon to both the American and the Portuguese versions 
were used for the Tucker coeffic ien t of congruence.
The second analysis to test the hypothesis was done on the 69 
items remaining a fte r  several fa ilin g  items had been removed. Factor 
analysis was performed, followed by a Tucker coeffic ien t of congruence, 
on the 67 items common to both American and Portuguese versions.
The th ird  analysis to test the hypothesis was done on the fina l 
56 items proven to have both content and construct v a lid ity . The Tucker 
coeffic ien t of congruence was obtained fo r the set of 55 items common 
to the fina l version and the original American T I. Lastly,
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percentile, rank norms were developed.
F in d in g s
V alid ity
Content v a lid ity
The items included in the Portuguese version of the TI were 
evaluated by six judges. An item was eliminated i f  there was lack 
of consensus among the judges in relation to the temperament that 
the item was supposed to measure. As a resu lt, items three and 
fourteen were removed a fte r  the p ilo t study.
Discussion. Item three of the original instrument deals with 
the a b ility  to diagnose accurately possible obstacles and dangers 
when planning projects. The item contains some ambiguity. Obstacles 
and dangers that l ie  ahead may be d if f ic u lt  to identify  because they 
may not be easily understood. Therefore, the fa ilu re  of this item can 
be accounted fo r on the basis of psychometric reasons.
Item 14 from the American version inquires whether the 
melancholic helps others only half-heartedly because deep down inside 
he thinks he has a better plan and an easier way. There are no 
apparent cultural reasons why the item should have fa ile d . I t  seems, 
however, that the exact characteristic of the temperament that is 
here described is not clear. I t  is reasonable to suggest that the 
fa ilu re  of th is item can be traced back to its  construction. I t  
appears that both of these items were long and unci early worded.
Because of concern with respect to several phlegmatic and 
choleric items during the p ilo t study, six phlegmatic items and four 
choleric items were added by the researcher, and approved for content
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v a lid ity  by the judges. Thus the instrument contained a total of 
88 items fo r the major study.
Construct v a lid ity
The factor analysis produced four c learly  d ifferentiated  
factors. However, following several factor analyses done on the 88 
items, the number of items was reduced from 88 to 69, of which 67 
were common to both Portuguese and English versions, and two had 
been added by the researcher. The four factors accounted for .29 of 
the variance of the 69 items. F ina lly , the number of items was 
reduced to 56, of which 55 were common to the two versions. The four 
factors now accounted fo r .29 of the variance of the 56 items. Tucker's 
coeffic ient of congruence was used to obtain a quantitative comparison 
of the two structures. The coefficients of congruence for the same 
factors in the two studies were .8950 for the phlegmatics, .9600 for 
the sanguine, .8822 fo r the choleric, and .9229 for the melancholic. 
Coefficients between nonequivalent factors in the two instruments were 
low, ranging from -.3 6  to .25.
Hypothesis tes ting . Only one hypothesis was stated, namely, 
that there is no s ign ifican t difference between the factor structures 
of the American TI and the Portuguese T I. This hypothesis was 
retained. All the factor analyses yielded a four-factor structure, 
closely equivalent to that of the American version.
Discussion
As a result of the factor analytical study of the sample 
data, several items were deleted on each of the four scales.
Items 23, 52, 54, 68, and 74 on the choleric scale, 22 and 63 on
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the sanguine scale, and 34, 69, and 78 on the phlegmatic scale were 
removed. The fa ilu re  of these items can be attributed to cultural 
and psychometic reasons. In a ll of them, there was a lack of agree­
ment between the content validation of the Portuguese jury and the 
American ju ry . The construct validation factor loadings and biserial 
correlations agreed with the American c lassification  rather than the 
Portuguese. That is ,  the responses of the Portuguese subjects led to 
construct validation results which agreed with the c lassification  of 
items by the American psychologists rather than the Portuguese. This 
intriguing situation should be subjected to future further study.
The Failing Items
Melancholic scale
Of the 24 original items in the melancholic scale, 
one (item 14) had been dropped a fte r  the p ilo t study. Five more were 
eventually dropped, leaving a to ta l of 18 items in the scale. This 
phenomenon is not exclusive to this study. In a study conducted in 
Taiwan by Kline, Barrett, and Svaste-Xuto (1981) using the Eysenck 
Personality Questionnaire (EPQ) to investigate Thai personality, i t  
was found th a t, in the extroversion scale, two items out of the 21 
E items fa iled  to correlate s ign ifican tly  with the total E score. 
Nevertheless, the E scale remained valid for use in Taiwan. I t  is 
evident that the melancholic factor is valid in Portugal, as the 
remaining 20 items do contribute s ig n ifican tly  to the scale. Four 
fa ilin g  items are discussed at th is point.
Item 4 inquires whether the melancholic is annoyed by the 
enthusiasm of some people. Portuguese culture tends to support the 
notion of public s e lf-re s tra in t. Exuberance of one's emotions, as well
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as unrestrained emotional control, is disapproved in that culture, as 
i t  is associated with lack of manners, especially when displayed in 
public. Therefore, a well-mannered ind iv idual, of whatever tempera­
ment, feels annoyed by the excessively displayed enthusiasm of 
some people.
Item 42 reads, "I should probably be less moody and sensi­
t iv e ,"  re flec ting  both uncertainty and double meaning. This item 
fa iled  to load s ig n ifican tly  on any scale. To load as a melan­
cholic item the response had to be "no." However, the m ajority  
did not respond accordingly. This raised some questions because 
Portuguese people are very sensitive and caring. In this item, a 
response of "yes" indicates in sen s itiv ity  and moodiness. This clear 
inconsistency can be explained by the circumstances under which the 
Portuguese have lived since 1975. Portugal became overcrowded because 
the Portuguese liv in g  in Angola, Mozambique, Capverd, Sao Tome1, and 
Guine had to return or emigrate to Portugal a fte r independence of 
those former Portuguese colonies. I t  is possible, therefore, that the 
Portuguese, as a defense mechanism, have put on this mask of insensi­
t iv i t y  and moodiness to cope with the hardships of l i f e  brought about 
by these events. Also, a good psychometric technique requires that 
only items with d irect and single meanings should be included in a 
test. Therefore, the problem is both psychometric and cu ltu ra l.
During the administrations of the te s t, the respondents in several 
instances commented upon these psychometric d if f ic u lt ie s .
Item 44 inquires whether the melancholic thinks about 
getting revenge fo r old wrongs. Portuguese culture, highly in flu ­
enced by Catholicism, looks at the concept or idea of revenge very
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negatively. The fa ilu re  of th is item can possibly, therefore, be 
attributed to cultural factors.
Item 58 inquires whether the melancholic has a tendency to 
feel sorry for himself. The removal of this item can be attributed  
to psychometric reasons. The item loaded very closely in both 
choleric -.31402 and melancholic .31227. This closeness in values 
makes i t  d if f ic u lt  to characterize a specific scale to the item.
The removal of these items contributed to a more valid melan­
cholic scale. Further item analysis, a fte r  removal of these items, 
yielded a coeffic ient alpha of .7834.
Phlegmatic scale
Of the 17 original items, six fa iled  to correlate 
sign ifican tly  within the total phlegmatic scale set. This le f t  the 
scale with 11 items. Additionally, two new items written for the 
phlegmatic scale (items 14 and 84) did not satisfy the c r ite r ia  
for inclusion.
Items 26, 69, 78, and 84 have been discussed e a r lie r . Item 
56, which loaded both as melancholic and negative phlegmatic on the 
original T I, had a s ignificant e ffec t only on melancholics on the 
Portuguese version.
A further fa ilin g  item in this scale was item 14, a new 
item added to this study. I t  inquired as to whether a calm nature at 
work is viewed by others as laziness. Portuguese culture does not 
favor overt and d irect reproach or critic ism , or even the speaking 
up of one's mind d irec tly  to another person. I t  is very d if f ic u lt  
to discern the real feeling through a person’s external reaction 
among the Portuguese. Therefore, the fa ilin g  of this item
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in the s ta tis tic a l analysis can be attributed to cultural reasons.
Item 25 inquired as to whether a person was emotionally 
aroused or upset. To score on the scale a "no" answer was required. 
Sim ilarly , item 26 questioned whether a drastic event is necessary 
to excite or upset one; and the response required to score on 
the phlegmatic scale was "no." Culture influenced the response 
to this claim, for Portuguese people are very sensitive in general 
and have th e ir feelings hurt very easily . I t  is certa in ly  not 
necessary that a drastic event happen in order to arouse th e ir  
emotions. Although the emotions are not often loudly or publicly  
displayed, they are nonetheless very deep and easily hurt. There­
fore, the fa ilu re  of this th ird  item was not surprising.
The fa ilu re  of item 34, inquiring about the handling 
of frustration without becoming depressed or angry, may have been due 
to psychometric d if f ic u lt ie s . Depression and anger are two d iffe ren t 
emotions, requiring separate responses. The same psychometric 
problem was also encountered in item 43 where again two 
d iffe ren t meanings are included in the one item—defensiveness and 
touchy nature. However, this item's fa ilu re  may also be regarded 
in a socio-cultural context, as was the case with item 42.
The present socio-cultural problems facing the nation influenced 
people to react defensively, contrary to the general cultural 
characteristics.
The removal of these items contributed to a more valid  
measure of the phlegmatic scale for the Portuguese people. Item 
analysis of the resulting phlegmatic scale of 13 items yielded 
a coeffic ient alpha of .7119.
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Sanguine scale
Of the 23 original items, seven fa iled  to correlate sig­
n ifican tly  within the total sanguine scale set. This le f t  the 
scale with 16 items.
Items 22 and 63 have been discussed e a r lie r . The other five  
items are discussed here.
Item 5 reads, "I usually allow other people to meet me, 
rather than pushing forward to meet them." To load on the 
sanguine scale as intended, a "no" answer was required. The 
removal of the item was due to psychometric reasons. The item 
fa iled  to load s ig n ifican tly  in any of the four scales. There are 
no apparent cultural reasons as to why that was so.
Item 9 inquired whether one is deeply loyal to a few 
friends or whether one has a lo t of friends. As stated here, this 
item seems to have a double meaning. A sanguine person is expected 
to have many friends in the United States. Loyalty to only a few 
friends would call fo r a sanguine response of "no" in the United 
States; but such loyalty  would be cu ltu ra lly  approved in Portugal. 
This item must be answered negatively to load on this scale. 
Portuguese culture favors a few deeply loyal friends rather than a 
lo t of friends without any deep feelings or attachments. The 
culture promotes a small c irc le  of friends that can be counted on 
when in need. Therefore, the fa ilu re  of th is item can be said to be 
due to cultural reasons. Unlike the sanguine in the United States, 
Portuguese people (even sanguines) value a few close friends.
Item 35 inquires about making new friends as easily  
as forgetting old friends. There are two problems with i t .
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F irs t, i t  has double meaning fo r one can make new friends easily  
without necessarily readily forgetting old friends. Therefore, 
part of the item could be answered by "yes" and the other part by 
"no." As the researcher administered the te s t, time and again 
this problem was pointed out. Second, a cultural factor is involved. 
To load on th is scale this item must be answered by a "no"; but 
i t  was typ ica lly  answered "yes," consistent with a culture that 
advocates deep and loyal friendships.
Item 36 inquires as to whether one minds belonging 
to several clubs at the same time. The fa ilu re  of th is item is 
consistent with the other defective items in this scale, reflecting  
the cultural support for belonging to a small rather than large 
group of friends with deep and loyal commitment to those friends, 
as opposed to joining several clubs.
Item 70, "I am re a lly  a t a loss fo r something to say."
To load on th is scale, a "no" answer is necessary. The fa ilu re  of 
th is item was once again consistent with one of the cultural 
characteristics of the Portuguese temperament. The Portuguese are 
very ta lk a tiv e , rarely  lacking something to say when within th e ir  
c irc le  of friends.
The fa ilu re  of each of those items was, therefore, lik e ly  
because of both cultural differences and psychometric d if f ic u lt ie s .  
Item analysis of the resulting sanguine scale of 16 items yielded a 
coeffic ien t KR-20 of .8310.
Choleric scale
Of the 20 original items, 10 items fa iled  to correlate  
s ign ifican tly  within the to ta l choleric scale set. However, as
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discussed e a r lie r , two items which had been planned as phlegmatic 
items (26 and 84) turned out to be negative choleric items. Thus 
the fina l instrument contained 12 items on the choleric scale.
The fa ilu re  of items 23, 52, 54, 68, and 74 has been discussed 
e a r lie r . Further fa ilin g  items are discussed below.
In item 6, leadership a b il ity  is related to both drive 
and persistence. Logically, these two tra its  do not necessarily 
imply leadership a b ilit ie s  in th is culture. Another problem is 
related to the length of the item. The fa ilu re  of the item can, 
therefore, be accounted for on both cultural and psychometric grounds.
Item 10 reads, "I tend to be motivated by the crowd (or 
s itu a tion ). I f  they are busy I get busy, i f  they a re n 't , I'm not." 
This item fa iled  to load s ign ifican tly  on any scale. To load on the 
choleric factor as i t  was intended to , a "no" answer was required 
because the cholerics are bold and agressive, at least in social 
situations. The fa ilin g  of th is item can be attributed to no 
apparent cultural or psychometric reason.
Item 18 suggests the a b il ity  to plan ahead as a result 
of a keen mind. The reasons fo r the fa ilu re  of this item can be 
accounted fo r by social and economic factors in the country. The 
constant economic and social in s ta b ility  has led the Portuguese 
people to develop th e ir  leadership a b il it ie s  in improvisation rather 
than planning ahead, as is characteristic of the U.S. culture.
Items 81, 83, 85, and 88, a ll new items, requiring a "yes" 
response, are concerned with considering one's opinions better than 
others' in group situations, accompanied by insensitiveness, quickness 
in advancing opinions and giving comments with undue boldness.
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Although appropriate fo r the choleric scale from the content 
pointed out e a r lie r , these items fa ile d  for cultural reasons, fo r, 
as pointed out e a r lie r , these characteristics are inconsistent 
with the Portuguese culture. Item analysis of the resulting  
choleric scale of 12 items yielded coeffic ient KR-20 of .7582.
The Shape of the Distribution
When obtaining the frequency distribution and developing 
the norms fo r each scale, a matter of concern was the strong nega­
tive  skewedness of each scale. This would most lik e ly  be caused 
by a considerable number of persons scoring high on more than one 
scale.
Table 21 shows, in the f i r s t  row, the number of subjects 
scoring above 50% of the maximum points on either none, or one, 
or two, or three, or a ll four of the scales. For example, 359 
subjects (26.7% of the sample) scored above 50% of maximum on 
a ll four scales.
Rows two, three, and fo u r  give sim ilar information with 
respect to 60%, 70%, or 75% of maximum score. For example, 178 
subjects (13% of the sample) scored above 75% of maximum points 
on three of the four scales. One explanation of these findings 
could possibly be found in the tendency of the Portuguese people 
to be compliant. This problem could be accentuated by the fact 
that the sample was somewhat over representative of women who tend 
to be more compliant than men, and by the fact that most of the 
items in a ll the scales have a "yes" as the required answer.
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From the analysis of the findings, the following conclusions 
were drawn.
1. The verbal comments of a number of the 1,358 respondents 
suggest that the Portuguese prefer short, straight-forward, 
objective items as opposed to ambiguous, long, and subjective items.
2. The Portuguese sample in general responded negatively 
to a ll of those items involving the exaltation of s e lf or exuberant 
manifestation of s e lf in a group situation. These reactions are 
consistent with the pattern prevailing in Portuguese society, since 
this would be looked upon unfavorably by the culture.
The findings of th is study support the following further 
conclusions.
1. The TI Portuguese version is a valid  and re liab le  test 
among people from 18 to 60.
2. The choleric, melancholic, sanguine, and phlegmatic 
scales behave v ir tu a lly  as they do in North America, although in a 
shortened form.
3. With the exception of 25 items, a ll of the original
80 items are accounted for by the four factors, which together
explain 29% of the to ta l variance.
4. Using the 55 items which are common to the American
and Portuguese version would enable genuine cross-cultural 
comparisons to be made.
5. The Portuguese version of the TI can be useful for 
generating c lin ica l impressions about self-perception as i t  affects  
reaction to external stim uli.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
123
Recommendations
Based on the findings and conclusions of the study, 
recommendations are proposed in two major areas: for professional
practice and fo r further research.
Practice
1. When using the TI in another language and culture, i t  
is imperative that the instrument be carefu lly  translated since 
item meaning and response may be d iffe re n tly  affected across the 
cultures.
2. The norms specific to a population and culture should be 
developed, as they are important in the interpretation of the results.
3. For diagnostic purposes the TI should be used with other 
measures of temperament or personality, and with personal records.
I t  should not be used as the sole diagnostic instrument.
Research
1. Further study should be done to determine: (a) the d if ­
ference in temperament between the principal mainland regions of 
Portugal and (b) the difference in temperament between male and 
females in Portugal.
2. This study should be replicated with populations from 
other cultures fo r better understanding of cross-cultural differences 
on the TI loading factors.
3. More items should be developed fo r the phlegmatic and 
choleric scales, having both content and construct va lid ity .
4. Further study is needed as to the reasons for the heavy 
negative skewedness in each d istribu tion .
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Pleasa (III In the Information raquaatad balow.
A Name




This it an inventory of tamper am snt. and not of “emotional 
adjustment." There are no better or worse temperaments, 
only different ones. Neither are there any right or wrong 
answers. You can indicate whether a statement describes you 
or not by blackening in the space under the column headed 
YES or NO.
Only if you are absolutely honest in answering the statements 
will the test be of any real help to you in understanding 
yourself.
There is no time limit, but work rapidly and do not spend too 
much time on any one item. Be sure to answer every item. 
Now turn over your booklet and begin.
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Put your iiu u in  ta tills paga ia Catania t .
1 l succeed when soma people tail, not because my plans ara Palter, put Pecause I keep pushing wnan tney gat discnuragM and quit.
2 My calm, tranquil natura usually keeps me tram getting upset m the laca et external turmeil er stress.
3. I seem tp pe aple ta diagnose fairly accurately the obstacles and dangers ol protects I am planning
а. I m annoyed by the enthusiasm ot some people, and I guess I kind ol needle them sometimas.
5. I usually allow other people to meet me. rather than pushing forward to meet them
б. My leadership apility is more the result otdnva and persistence than charisma.
7. I am not aple to converse easily with other people. Put I'm pretty good at sizing them uo and analyzing them.
3. I frequently lind myself arriving late tor engagements and forgetting resolutions.
9. I am more the kind ot person who is deeply loyal to the lew friends I have than the kind of person who has a lot ol tnands. 
to. I tend to Pe motivated by the crowd (or situation), it they are busy I got busy, it they aren't I'm not. . 
n. i am self-motivated. I something is there to be done. I can’t be satisfied until I've completed it...........
12. I usually prefer solitary activities, such as reading, to acthntleswhich involve other people. .
13. I go over and over decisions after I make them, asking myself It I chose right. . . .
14. I sometimes only halfheartedly help others because deep down inside I think t have a better plan and an easier way.
15. I tend to remember when people have insulted me and to ttunk about it every now and then.
16. i really enioy myself. and my attitude seems to be contagious to those aroundjne.
17 in my introspection I tend to relive over and over again the events of the past.....  ..........
■18. I have a fairly keen mind and can usually plan worthwhile long-range protects.
19. I'd probably be more sociable it I weren't afraid people would reiect me..........
20. i like to be where there is something gang on all the time..
21. it makes me gloomy when other people ignore or avoid me.
22. Some people say that I am a born leader because of my tendency to "takeover '
23. I know where I want to go and I usually discipline mysell to get there..
24. i have a tendency to hold grudges against people who are rude to me.
25 I tend to be emotional. Things arouse or upset me pretty easily.
26. it usually takes something drastic to gat me excited or upset.
27 l have a rather even-tempered emotional response to things.
Se on te the next page.
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Put yeee miners te tMs page in Calaae 2.
28. Sometimes when'l !H two peoole laughing. I wonder il tnay're laughing at mi. 
29 I have a onRY evefl disposition. not too many ugs and downs.
30. My Intnds would descnDe mi as relaxed and ivin-timoirM.
3l .i should navi mori selt-conlidence: i tend to underestimate my aouniis.
32. it a too needs to M doni I do it rigardliss ol now unoleasant it is.
33. I tend to reflect a good deal on my dreams, naoes. and aspirations.
34. i can put up with trustranon without Decoming depressed or angry
35. I make new Inends so easily that I tend to lorget old tnends.
38. I wouldn't mind oelongmg to several cluDs at the same time.
37. I nave a tendency to think gloomy, pessimistic thougnts.
38. I otten nave trouble finishing things that I've started.
39. in social situations. I am talkative and spontaneouŝ.
40. I am usually uncomfortable in a group ol people.
41 i enioy people and iust like to Pe around mem
42. I should prooaply Da less moody and sensitive.
43. i nave a somewnat defensive, toucny nature.
44. Sometimes I tnmk aDout getting revenge lor old wrongs.
45. Adversity iust stimulates me to push a little nardar.
46. i am somewnat serious and very deeply emotional.
47 i like lo spend time planning things way ahead ot time.
48 l nave a warm spirit. I am lively and enioy living.
49. 8y nature I seem to De a pretty good "peacemaker '
50 My Inends consider me to De a tactful person
51. I lend to De pretty tolerant ol otner people.
52. I am usually very well organized in my work
53. When things go wrong I knuckle down and try Harder 
54 i nave a pretty good anility to get things done
So on to the next page.
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Put year answers l* tun (Iig i i» Column 3.
55. I am cairn and relaxed. and rather unamohonal.
56. I lend lo gal my failings hurt fairly easily 
57 i sea mysell as a cnetrlui. sociaoie narsan.
58. inavaalendancyioteelsorrylormysall.
59. Socully. I am a pretty outgoing person.
50. A strong wilis one of my oast assets.
8t. i usually nave a good time at parties.
52. i usually make new friends easily.
63. My life is fast-paced and activa.
64. i need to learn to worry less....
65. I lend to move and speak slowly and calmly..
66. I nave a tendency to Brood atiout things,
67. I lend to Be a pretty easygoing person.
68. i usually llnish wdatever l Begin.
69. i don't get upset very otten,
70. I'm rarely at a loss for something to say.
71. i usually get a lot otlun out ot life.
72. My tnends would call me an extrovert.
73. I lend to analyze mysell frequently.
74. Unfinished tasks really Bother me.
75. i don't get ruffled easily........
76. I tend to Be a hard, persistent worker.
77. I tend to resent people who oppose me.
78. I seldom get angry or overemotional.
79. I don't make trends very easily
80. i should prooaoty oe less lazy.
JAMES w- ::te library
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APPENDIX C
THE ITEM NUMBER AND RESPONSE ON EACH OF THE 
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NUMBER OF POSITIVE AND NEGATIVE ITEMS 
IN EACH SCALE (ORIGINAL INSTRUMENT)
Phlegmatic Choleric Sanguine Melancholi c
2-Y 1-Y 5-N 4-Y
25-N 3-Y 7-N 13— Y
26-Y 6-Y 9-N 14-Y
27-Y 8-N 12-N 15—Y
29-Y 10-N 16-Y 17— Y
30-Y 11-Y 19-N 19-Y
34-Y 18-Y 20-Y 21-Y
42-N 23-Y 22-Y 24-Y
43-N 32-Y 35-Y 25-Y
49-Y 38-N 36-Y 28-Y
50-Y 45-Y 39-Y 31-Y
51-Y 47-Y 40-N 33-Y
55— Y 52-Y 41-Y 34-N
56-N 53—Y 48-Y 37-Y
65-Y 54-Y 57-Y 42-Y
67-Y 60-Y 59-Y 43-Y
19-Y 68-Y 61-Y 44-Y
75-Y 74-Y 62-Y 46-Y






19 (15) Yes 20 (16) Yes 23 (16) Yes 24 (23) Yes
( 4) No ( 4) No ( 7) No ( 1) No
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1 1 : 3 2  J U L  O l / ' f c ?  D O / fL 1 V D A T A .  5 T 3 o 5 0 5  ^
0 01  < 2 1 2 2 2  121 M l  12 12 12211 221 12 12 2 * 1  1 1021 1221 12 121 1122  1121 21 1 2 2 2 1 2 2 1 1 2 1 2 2 2  1 12 I I P  1 t > 1 
0 0 2 1 2 2 2 2 1 * 1 1 2  1* 1 2 2 1 * 1 1 1 1 1 1 1 1 2  11 1 1 1 0 0 * 2 1  22 2 *  12221 121 1 1121 11 1 12 1 11 112 11 1 1 1 2 11 112 i 1 V>* 
0 0 3 2 2  121 112 11 1 1 1212  111 11 *1  1 1 * 2 1 2 * 1  * 12**. 11 21 1211 2 1122 122222 1 2 1 22 1 2 11 21 212 >22 111 21 11 1 
U04 1 2 1 2 1 U 2 2 1 1 11 11 1212 111 21 1 1211 1110 1221 22 11 10120 110 1 1 111 11 1 1 22  11 1 1121 11 1 2 1 2 1 2 1  1 1 122 
0 0 5 1 2 1 2 2 2 2 2  1211 1221 112 11 11 1 1211 1121 112122 12 1222 1 121 11 1 11 1 1  112 111 1 1 1 2 1 1 1 1 1 1 1 1 1 1  12121 
0 U 6 1 2 2 2 2 2 2 * 1 2 1 2 * * 2 1 * * * 1 1 1 1 1 1 2 2 * 2 2 1 1 1 1 1 1 2 2 1 2  11122 2 2 1 * 2 1 2 1 1 2 1 1 2  1 1 2 1 1 2 2 2 * 1 2 1  11 1 1222221  
0 0 /  12 1 2 2 1 * 2  1 2 1 1  1 *  11 1 * *  11111 1 2 1 1 2  11* 1221 22 1 2 12122111  1 111111 11 1 111 111 21 1 1 1 * 2 1 1 1 1 1 * 2 2 2  
0 0 0  1 2 2 2 2 2 2 2  12 1111 21 11 21 1 11  1 1 2 2 2 2 2 2 2  1221 22 2 *  12221 1 1 1 1 1 1 2 1 1 2 1 2 2 1 1 1 1 1 1 2 1 1 1 2 1 1 2 1 1 1 2 1 ’ 22 
0 0 9 2 2 1 2 2 1 2 2 1  122 12 11 12 111 221 1221 111 1 112221 12 11 122 111 1 112122 1 1 1 1 21 1 122 1 2 1 2 2  11 1 1 1 2212 1 
0 10 1 1 1 2 1 2 2 2 1 2  11 1 * * 1  1 2 2 1 1 * 1 1 1 2  1 * 1 1 2 2  1221 21 1 2 1 2 1 2 1  121 1 1 111 11 2 12  1 11 11121  122 1 11 1 2 *  12 122 
0 11 1 1 2 2 2 1 2 1  1212  22 11 1 * *  1 12 1 2 1 *  1 2 *  11 1 2 121 21 22 12 222 222 2 2 121 1111 2 1 11 11 1 1 1 1 *  11 *2 12 2 1 2 122 
0 1 2 1 1 1 2 2 1 1 2 1 2 1 1 1 * * 1 1 1 * 1 1 1 1 1 1 2 1 1 1 1 2 1 * 1 2 1 2 2  1 2 1 1 2 2 1 1 2 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 * 1 1 1 1 * 1 1 1 1 1 2 1 2 1 1 1  
0 1 J 12121  1 1211  11 12 12 11 1 1 1 * 2 1  12 1 1 2 1 1 2 1 2 2 1  11 11 12121 111 1 1 1 1221 1 1 1 121 21 1 1 1 1121221  12 1 1 111 
0 1 4 1 2 2 2 2 2 2 2 1 2  1* 12 11 12 1 2 1 * 2 1  1 2 2 2 2  212  1221 1222 12222 1 2 1 1 1 1 1 1 1 2 2 1 2 1 1 1 1 1 1 2 1 1 1 1 2 1 1 1 1 2 1 1 2 2 2  
0 IS  1 1 1 2 2 1 1 * 1  1 1* 12 12 1 111121  1 11 11 1112 12*1 1121 12121 112 1 1 1 2 1 2 1 1 2 1 2 1 1  1 1121 1 * 2 2 * 2 1  1 2 1 2 121 
0 1 6 1 2 1 2 2 2 1 2 U  1* 12 I I  1 1*1 1 111 11 12 1 1 2 1 2 1 2 1 2 2  12 12221 211 1 1121 11 212  111 11221 1 11 1 1 11 1 1 12121 
u 1 7 1 2 1 2 2 2 0 2 2 * 1 * 2 1 1 2 1 1 2 1 1 * 1 1 1 2 * 2 2 2 2 2 1 2 1 1 2 2 * 1 1 2 2 1 1 * 2 1 2  2 2 1 1 1 2 2 2 2 * 1 2 * 1 * 2 1 2 1 2 1 1 2 1 1 * 1 1 2 1 2  
0 18 1 1 * 1 1 1 2 2  1 1 1 1 1 1  12 1 1 1 * 1 2 1 1 * 2 1 1 1 1 2 1 1 2 2 1 2 2 2  1 1 2 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 2 2 1 1 2 1 1 * 1 1 1 1 2 1 2 1 1 1 1 1 1 1 2  
o 1 9 2 2 1 2 2 2 2  2 2 2 2 *  1211 11 *1 1 121 121 *  1 1 * *  110121 1 2 1 2 2 2 2  111 1 1 1 2 1 2 1 2 1 2  121 11121 1J 1 1 1 1 1 1 1 2 2  121 
0 2 0 0 1  1 2 2 1 2 * 1 2  1 1 * 1 * 1 1 * 1 2 1 * 2 1 1 2 1 * 1  12 2 2222 22 1 2 1 2 2 2 2  221 1 * 1 2 1 2 2 2 1 2 1 2 1 2 1 2 2 1 2 1 1 1 1 1 2 1 1 2 2 1 1 1  
0 2 1 2 1  1 1 1 2 2 2 1 2  1 1 *2  11 11 11 1211 12 1 * 2  1 1 2 * 1 2 2 2 1  12 1 1121 1 2 1 2 2 2 1 1 1 2  112 21 1  2 1 2 2 2 2 1 1  *  121 1 2 2 22 1  1 
0 * 2 2 1 1  1 1 2 * 2 1 2  1 1 * 1 1 1 2 1  12* 121 21 11 211 2 * 1 2 2 2 2 2 1 2 2 2 2 1  1 2 *2  1 2 2 2 *2  1 2 2 2 2 1  1 11 1 1220  1 221 12 2 2 121 
0 2 J 2 2 1 2 1 2 1 * 1 1 * 1  1 * 1 2  1 1 1 2 1 2 * 1  1 2 * 2 2 2 1  1 1222 11 1 1 12121 121 1 2 1 21 2 2  121 211 1 11 21 1 *2  1 1 2 1 2 2 1 1 2 1  I 
0 2 4  1 2 1 2 * * 2 2 1 2  11 1212  1 1 1 2 1 2 2 1 1 2 2  1211 1 1*21 11 2 *  12122  12* 1 11 11 12 121 1 2 2 2 1 1 2 1  1112  2 1 1 1 2 1 2 * 2 2  
0 2 5 2 2  1 2 2 2 * 2 1 2 1  1 * * * 1 2  2 2 2 * * * 1  1 2 2 2 * * 2 * * 1 2 2 2 2  12 12221 1 * 1 2  1122 22 1 12 1 11 1 1 1 2 1 2 1 * 2  11 1 1 1 22221 
0 * 6 * 1 1 2 1 2 1 1 1 2 * 2  1222 1 *1 1  1221 11 1 1 * 1 1 2  12*2 1 1 *1  1 1 1 2 2 2 2 *  1 2 12121 221 2 2 2 * * 1  1 1 121 22*1  11 2 *1 1  ! 
0 2 7  2 2 1 2 1 1 2 2 1 2 1 * * * * 1 * * * 1 1 1 1 1 1 2 * 2 1 * 1  1 1222 22 12 12 12 1 111 *  1 121 12 2 1 2 1 11 111 2 1 1 11 1 11 21 1 1 1 222 
0 * 8 1 2 * 2 1 1 * 2 1 * 1 1 1 2 1 *  1 * 1 2 1 2 1 1  1 2 2 1 2 * 1  1 1 *2 2 2 2  22 1 1 1 1 1 1 1 * 2 1 2 1 1 1 2  2 2 1 2 1 1 2 1 1 2 1 2 1 2 1  2 * 1 1 2 2 1  211 
0 * 9 1 2 2 2 2 2 1 2 1 2 1 1  1112  1 1 *2 1  *  1112  1* 111 1 12*1 11 21 1 1122 111 1 1111 11 21 1 1 11 211 1 1 111 1 11111 12 111 
0 2 0  1 2 1 1 1 1 1 2  12 1 1 * 1 1 * 1 1 1 2 1 1 1 1  1 2 1 1 * * 2 2  1222 22 1 *  12 1 22 1221 1211 11 12 1 2 22 211 1 1 2 12 1  * 2 1 1 2  1 2222  
0 3 1 1 1 1 2 2 1 2 2 1 2  1 * * 2 2 1 *  1 * 1 1 2 1 1 1 2  1 * 1 1 * 1  1111 22 1 2 1222 1 121 1 1111 112 1 2 1 11 11221 11 1 1 11 1 12 2 2 122 
0 2 2 1 2 1 * 1 2 2 * 1 1 1 * 1 * 2 1 1 2 * 1  111 1 1 2 * 2 2 2 2 2  1221 21 12 12222 121 1 1 1 2 1 2 2 2 1 2  111 1 1 1 2 1 2 2 2 2  11 112 1 1 * 2 *  
O J J 2 2 1 1 1 1 2 2  12 1112 11 1 1 1 1 1 * 1 1  1 2 * 2 2 * 1  1 122222 2 2 1 2 2 2 2  121 111 11 12 11 I 1 1 2 2 1 1 1 1 1 1 2  1 1 2 1 1 2 1 2  122 
0 3 4 2 * 1 1 1 2 1  111 1 1 1 2 2 2  1 2 1 1 2 * * 1  * 1 2 2 2 2 1 2  1211 1121 1 1 1 2 2 2 2 2  1 1 1 1 2 2 2 1 2 2 2 2 1 2 2 1 2 1 2 2 * 2 2 * 1  1 2 2 1 2 * 1  
0 3 5  1 1 1 2 1 1 1 2 1 *  1* 1 * 1 1 1 2 1 1 1 2 1 1 1 1 1 2 1 1 1 1 1 1 2 * 2 2  2 *  12121 1 2 1  11121 1 1 1 1 2 2 1 1 1 2 2 1 1 1 1 1 1  12 11 1 2 1  12 1 
0 3 6 1 1 1 * 2 2 1 * 1  1 *2  1 * * 1  1 *111  211 1 2 1 * 1 1 1 2 2  1 212221  12121 111 1 1 1 11 1 1 2 1 2  1 1 1 2 2 2 * 1  1122 1 2 1 1 2 2 2  112 
0 3 / 2 1 * 2 1 2 2 2 1  11*  11 12 1 1 * 2 2 2 1 1 2 1  12 1 11 1 *  111 21 *  1 12221 1 2 1 2 *  122 1 1 2 2 2 2 1  1 11121 1222  1 2 1 2 2 2 2 2 * 1  
0 3 6 1 2 1 * 2 2  1 212 1211 11 1112 1 2 1 1 1 2  11 1 111 1221 22 1 * 1 2 1 2 2  111 1 1 1 2 1 1 1 1 1 1 1 1 1  1 1 1 2 1 2 1 1 2 1 1 1 1 1  1*221 
0 3 9  2 21  m i l l  2 2 1 1 1 1 * 1  i l l  1 2 *  111 2 1 2 * 1 *  1*21 11 1 1 11112  11* 2 2 2 2 2 2 2  121 222 221 21 22 1 2 22 1 12 2 1 2* 1 
0 4 0 * 2 1 2 2 2 2 1 2 2  1 * 1 2  1 1 1 1 2 1 1 * 1 1 1 2 * 2  1 * 1 1 2 * 1 1 2 2  121121 1 2 2 1 2 2 1 2 1 1 2 1 1 2 1 2 1 1 1 1 2 1 2 1 1 2  1 1 * 1 2 2 2 1 2  2 
0 4 1 2 2 1 2 2 1 2 1 1 1 1 * 1 2 1 1  1 2 1 2 1 2 1 1  11*1  1 1 * 1  1221 12 12 11 111 111 1 1111 1111 1 1 11211 11 111 11211 12 1 121 
0 4 2 1 2 1 * 2 2  * 2 1  3 j j  1 j  13 1 * 1 3 1 3 2 1  13 31 2 11 2 1221 122 1 12222 1 2 1 .1 1 1 1 1 1 2 1 2 2 1 2 1 1 1 1 2 1 1 1 2 2  21 11 2 11  222 
0 4 3 1 2 1 2 * 1 2 * 1 2 1 2  1212 1 2 *1 1  1 1 112 1 * 1 1 2  112*1 22 12 1 2 2 2 2 2 1 2  11 111 11 1 12 1 11 1212  1 11 1 1 1 2 * 1 2 2 2 2 2 2
0 4 4 * 1 1 1 2 2 1 2  1 11 1 1 * 2 2  1* 121211  11 1* 1 11 1 1221 22 2 *  12221 112 1 11-11 11 1 2 1 22 1 22 1 1 1 11 1 1 122 11 22 122
0 4 5 1 2 1 2 2 2 1 2 1 2  1 2 * 2  1 1 2 1 * 1 1  1 1 12 2 12  1121 1121 22 12 1 1 *2 1  221 1 1111 11 2 1 2 1 11 1 1 1 2 1 2 1 2  *  111 12 12121 
0 4 6 1 2 2 1 2 1 2 2 1  121 1212  12 11122  111 11 1 11 1 1221 11 21 1221 1 112 1 11 1122 2 2 1 2 2 1  221 21 1 2 *1  12122 1 1 221
0 4 7 12  1 22 1 2 * 1 2 1 1 2 2  21 11211 1 1 1 2 2 2 *  1112  1121 22 1 2 1 2 2 *1  121 1 1 111 11 1 1 2 2  11 1 1121 11 1 1 11 1 11 12 122
0 4 6 2 * 1 2 2 2 * 2 1  1 * * 2 2  1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 2 1 1 * * 2 1 1 2 > 2 2 2 2  221 122 2 1 2 1 1 1 1 1 2 1 2 1 1 1 2 1 2 2 2 2 1 2 1 2 2 2 1 1 1  
0 4 9 1 2 1 2 2 2 2 * 1 1  11 1 * * 1  11 *11  1 21 1 2 2 2 * * 1  1 1*21 11 1 *  12121 121 1 1121 12 122 112 1 1 1 * 1 2 1 2 2  21 1 12  12221 
0 5 0 1 1 2 2 2 2 2 * 1 2  1 1 1 * 2  1 1 * 2 1 2 1 1 1 1 2 1 2 1 1 2 1 1 1  11 22 1 2 1 1 2 2 2 1 2 1 1 1 1 2 1 1 1 1 1 2 1 1 1 1 1 2 1 2 1 1 1 1  11 2 1 1 1 *  122 
051  1 1 1 2 1 1 1 2 1 2 1 1  1* 1 * 1 *  111 221 12 112 112 1222 2 2 2 1  12222  111 1 1 121 11 1 * 2 2 2 1 2  11 11 11 1 3 121 1 1 21 121 
0 5 2 1 2 1 * 1 1 1 2 1 1 1 * 1 2 1 * 1 2 * 1 1 2 1 1 1 2 * 1 2 1 1 2 1 2 * 1  1 2 1 2 1 2  1 2 2 1 1 1 1 1 1 2 1 1 2 1 1 2 1 2 1 1 1 1 2 1 1 1 2 2 1 1 1 1 2 1 2  222 
0 5 3 2 2 1 2 2 1 * * 2 1 * * 1 2  11 11 1 111 11 1 2 2 1 * * 1 2 1 2 1 1  11 1 *  1 1 1 2 *  111 1 1 1 2 2 2 * 1  1 1 122 1 1 1 2 1 2 2 2 1  1 1 1 *2  2 * 2 2 1  
0 54 * 2 1  2 * 2 1  21 *2 1  1 * * 2  2 2 12 12 11 1* 2 i  1 1 1 2 2 2 2 2 * 2  21 12222 122 1 1 122 12 1 22 121 2 11 2 1 111 2 22 1 12 22 22 1 
0 5 5 1 2 1 2 2 2  2 * 1  1 1 * 1 2 *  1 1 1 * 2 * 1 1 1  12 1 * 1 1 2 1 1 1  21 22 1211 22 1 1 2 1 1 1 1 1 1 1 2 1 1 2 1 1 1 2 1 1 2 1 1 1 1 2 1 1 1 1 2 1 2  122 
0 5 6  1 2 1 2 1 2 2 2  12 11 11 12 1 1 111 I *1 11 1 *  111 1 1 2 2 2 2 2 2 2  1121 1 111 1 1 2 1 1 1 2 1 1 2 1  11 1 1 1 2 12 1 1  1 1 *1 1 1  1 1 222 
0 57  221 1 2 2 1 2  1 12 1 1212  1 1 * 2 2 2 1  1 12 2 1 2 1 1 2 2 2 * 2 1 2 2 1  2 2 1 1 2 1 2 2  2 1 2 2 2 1 *  1 2 2 2 2 2 1 2 * 2 2 2 1 2  2 2 1 2 2 2 2 2 2 1  1 
0 5 6  2 2 2 2 2 2 2 2 1 2  1 * * * 1 * 1 1 2 2 1 1 1 1 1 2 2 1 * 2 1 * 1 2 2 1  12 1 2 1 2 1 1 1 1 1 2 2 2 1 2 2 1 2 1 1 * 1 2 1 1 1 1 2 1 2 1 2 2 2 1  1 1 2 1 1 2 2 2  
0 5 92  *  2 1 1 2 1 * 1  1 1 112 1 2 1 * 1 1 1 2 * 1  11 * 1 2 * 1  1 12 22 1121 12 1 21 11* 12 122 22 1 2 1 2 2 2 211 1 1 122 1 2 .1  21 11 221 
0 60 1 2 1 2 1 2 2 2 1 2  1 i i 2  1 * * *  * 111 *  1 2 2 i 22 1 2 1 1221 22 1 2 1 1 1 2 1 1 2 1 * 2 1 * 1 1 2 2 1 2 1 1 1 1 1 1 2 1 1 1 2 1 1 1 1 1 2 2 1  221 
0 6 1 * * 1 2 1 2 * 2 1 2 1 1 1 2 1 * * 0 1 1 1 2 1 1  1 2 * 1 2 2 1  2 1 221 12 2 2 1 2 2 2 2111  2 1 2 1 1 1 2 1 1 1 2 1 1 2 2  1 2 1 2 1 2 2 22 112 1 2212 
0 6 2 1 1 2 1 1 2 1 2 1 2 1  1 * 2 2 2 2 * *  1 121 21 2  12 1 1211121  21 21 1 1221 222 1 1 121 1 1 2 * 2 2 1 1  2 2 2 *  12121 1 2 1 2 1 2 2  121 
0 63 * 2  1 22  * 2 1 1 2  1 * * *  1 1 * 2 * 1 1  1 1212 1 21 11 12221 12 1 2 1222 2 11 1 12 2 21 12 * 12 1 12 1 1 2 * 1 2 1 1  *  11 1 12 2 2 222
0 6 4  1 2 1 2 2  1221  111 1 * 1 2  11 1 1 1 *1 1  1 2 * 1  111 1 1221 1121 12121 1 112 1 1 11 12 11 1 2 11 2 1 1 1 1 1122 22 112 1 2*1  1
O o 5 1 2 1 2 1 * 2 2 1  1 1 *1 2  12 111 1121 1 12 * 1 1121 1 212122  1 12 112 111 11211 12 1 12 121 2 2 1 * 1  212 1 121 12 >2222 
0 6 6 2 1 2 * 2 2 * * 1 1  11* 1 * 2 1 1  11121 1 * 2  1 1 2 1 2 2  12 2 12 1 2  1 1 2 1 2 2 * 2 1  1 1 2 2 2 *2  2 1 2 2 * 2  1 1 2 *1  21 1 1 12112 22221 
0 6 7 1 2 * 2 2 1 1 * 1  11 1 1 2 1 *  1 * 1 1 1 * 1 1 1 2 * 1 2 * 1 2  1 * * 2  1221 12121 1212  1221 1* 1 *1  *  1 1 *1  12 I 2 1 *1  *211 *  122*1 
0 6 6 * 2 1 2 2  2 * 2  12 1 1 1 * * 1 * 1 1 1 1 2 1 1  12 1 * 2 2 * 2  1121 21 12 12222 2 2 1  1 1221 2211 *  1 21 1 122 1 12* I 11 1 122  1 221 
0 6 9  1 * * * 2  1221  1 1 * 2 * 1 2  12 111 1 *1  12 *1  2 * 1 2  122* 12 1 2 1 1 1 1 1 1 2 1 * 2  2 2 1 1 2 1 1 1 1 2 1 1 1 1 2 1 2 1 2 * 1 1 2 1 1 2 1 2 1  1 
0 / 0 * * 1 2 2  1 * * 1 2 1 2  1 2 * 1 2 1 * 1 1 1 1 1  12 1 * 1 1 2 1 1 2 2 1 2 1  1 * 1 * 1 * 1  121 1 1 1 1 1 1 2 1 1 * 1 1 1 1 1 2 2 1 1 1 2 1  1 1 2 12 1 2  *2  2 
0 7 1 1 2 1 * 2 1 2 * 2 2  1* 1211 1 1 11 1 11 1 1*2  2 1 1 22 1121 22 2 *  1222 1 211 1 1 1 I I  11 1 12 1 11 1 12 21 1 1 *2  11 1 1 1 22 122 
0 7  2 2 1 1 2 1 2 2  112 1 1 1 2 1 1 1 1 * 1 1 1 1 1 1 1 1 1 1 1 2 * 1 1 1 2  22 1 2 1 2 2 2 1 1 2 1 1 1 1 2 1 1 1 1 1 2 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 2 2 1 2 1  
0 7 3 1 1 2 1 1 1 1 2 1 2 1 1 1 1  1 2 1 1 1 1 1 2 1 1 1 1  11*11  1 0 2 2 *  11 2 1 112 11 1 11 1 2 111 11 2 11 1 1 1 22 1 1 1 11 1 1 2* 1 1 2 1 1 11 1
0 74 1 1 1 *2  1 2 2 1 1  1* 1 *  11 11 111 1 1102 11 1 11 1 1111 22 2 *  11221 121 1 1 1 11 11 1 12  *  11 11 1 1 1 11 1 1 12 1 1 1 1 1 122
0 7 5 2 2 *  2 *  122 12 11 11 12 11 11221 1 12 * * 2 1 1  1 1222 1 2 2 1 1 * 1 2 * 1 2 *  2 * 1 1 1 1 2  1 2 *  2 1 2 2 1 1 2 1 1 1 1 2  1 2 2 1 1 1 1 2 1 2  
0 7 6 2 * 1 2 1 2 1 2 2  1 * 1 1 1 1 2 1 1 1 1 1 2 2 1 1 2 *  1 * * 1 2 1  *21 1 1 2 * 1 2  1 2 2 1 1 2 1 1 1 2 2  2 2 1 1 1 1 2 1 1 2 1 2 1 1 2 2  1 *1 11 2 21  22 1 
0 7 7  1 2 1 1 1 1 2 * 1 1 1 * 1 2 1 1 1 1 2 1 1 2 1 1 1 1  1 2 1 1 1 1  1*21 1 1 2 2 1 * 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 * 1 1 * 1 1 1 2 2  121 
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1 .6938 2 .7178
3 .1513 25 .4712
6 .4537 26 .4202
8 .5078 27 .8638
10 .4495 29 .7909
11 .8752 30 .8263
18 .3934 34 .5546
23 .7409 43 .4687
32 .6431 49 .7372
38 .7924 50 .3726
45 .3536 51 .6224
47 .3294 55 .9578
52 .7377 56 .4466
53 .6667 65 .5400
54 .9829 67 .6154
60 .7868 69 .6076
68 .9109 75 .5975




5 .6231 4 .2793
7 .6304 10 .5671
9 .3865 13 .6205
12 .6260 14 .2612
16 .7797 15 .7930
19a .6440 17 .7791
20 .4190 19 .7184
22 .6558 21 .1551
35 .4414 24 .6572
36 .4459 25 .5480
39 .7939 28 .7003
40 .8681 31 .6154
41 .8630 33 .7193
48 8460 34 .6050
57 .9578 37 .6860
59 .9461 42 .2019
61 .4927 43 .5527
62 .9169 44 .4197
63 .6591 46 .5986
70 .3292 56 .6190
71 .6983 58 .7322
72 .9004 64 .6874
79 .6597 66 .5788
73 .4591
77 .6345
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIX F
RAW DATA FROM THE MAJOR STUDY
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
145
11: 31 J U l  6 1 , ' t /  J w H i l  HOATA. ST3e5u5
000 122*22 112.*.*1 00021122*212**1 
0003121221111*1
0005 12111112121
0006 1112211112 1 
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0020 121 11 12*121 
002122222221121 
0 0 2 2 1 2 * 2 * * 2 2 * 2 1  
0 0 2 2 *1 1 2 2*2 2 12 1  
0 0 *4 * 1 1 1 1 1 2 2 1 2 1  
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00 32 11*21122121 
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0 0 4 0 1 *1 *2 2 2 2 1  11 
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412* 11 12 1111 1 111 1111122 1 12 1221221 1 1222 12211 22 121 1212 1 1 21* 
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1122 12 2 2212*4  111 1 1111 11 22 1 2 11 11122 111 2 1121 2 1 1 i22 1211 2 1 211 
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OU01*2222112**1111* 000* 1122*212** 12 12* OUO*12 122 1111*11121-G 00051* 1111121211122 OUOb1112211 112 121 11 00072111122211; 1222 00061112222*121*111 OUO91221122212121̂ 1 00 102211111211*-11*1 001112 111 1221211121 J012 11002012 121 11 ■< 1 00122*212112121112a 00161**11*221211121 WC152112211211U12! 0016 222 11222 12111 2I 00171212212*121*221 00161212222*1112111 011911111*111211211 00201211112*1*121*1 0C2 12222222 112 1* 1** 002212*2*222*2 1*121 0022*1122*22121*121 002621111122121**21 0C2621121212121122* 0026122222*2121*2*1 0027*222212 11**2 122 0028122*21221* 1* 12*
0  0 * 9 1 1 1 2 2 1 2 2 1 * 1 * 1 * 1  OOJO* 11*1*22121*222 002 12*1112121*11111 00J22112212*121*1*1 00*J11*211221*111**0GJ6211**22*12121*2 00252111211 11111221 U026*22112121112*21
sasHttianfWii0029122212221*1*1*1 00601*122222111*121 006 122*2121 1 1*211*1 0 06**2 122121121*12) 006j22 12*1121111121 00661*122222121*1*2 006522112*221*1*1*1 00662*122*111012122 0067 122222*2 11*21*1 0 0662122212222121*1 0069112221221*11 121 00501112*12*1112122 0051122221221111121 00522*211*121 *2*111 005212*21122121* 121 00561* 12221*1*111*1 0056 1122 1111212 11*1 005711*2*1221211121 0058121211221*11121 01591*2211221*11**2 006012122122121*121 0061111221**121*242 00621122211*121*1*1 UC622 122*1111*111*1 006612122*211*1*2*2 0065**122212111112* 0066 1111122212111*1 0067111*111*1*1*1*1 0068221221*211221*1 0069 12 1221 12 12 11*2* 00701212111*11111*1 007 11222211212 1* 121 007*1*101*121011122 007J2*21121111 1*1*1 0076211*2112121 11*10075 11*2122*1* 1*2*10076 1112*12 11 11* 1*1 00771121211*1211111 00761212111***1 1111 0079111221121***111 008011122212111 11** 00812212211*12**1*1 006* 122*2 1 12 121 11*1 006*201*201 lit*10*2 00662222211*111*12* 0065222* 111*1*1*1**
* 2 2 2 * 2 * 1 1 1 1 2  
1 1 2 1 1 1 1 2 * 1 * 1  
11 1 1 * 2 1 1 2 * 1 2  
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lji»2*JJfi*2f/i }ii*5f:mi1 112*222 1 112T-U;n2m22»222T2222.HM22T12 li 121320222111121111121 <12112 2211 21 111 1 1112 11 2* 1112 2 111 111 11 11 1 12 211 12121 111 2 11 211 2 1222 2212 21 211 13312 11212221112 221 112221 2 111 21 2222 1112 2221 2 1222 122 1 1221 11 1 2 1 2 11 1 1222 121 1 11 121 1 22122012 11 111 -'21 Cl 12U120 11 *2*0*1 1122 122221212111 10010 10 201 220 111 12 121 121 1 11 2 1122 201221 113 21 Cl 22222111 1221211111 11 221122 1 111 2111211221211 11212 121 12221122212221220000 21 1112 121111*222221122 11 2 1 21211 111 1112 1 2 1 22 1 111 12 1 22 1 21 122 111 1 2 112 2 1 2 2 2 1 212 2 122 11 1 111 1122 111 2 1122 122 12121 1 112 1 1211 11 2 11 211 12122 1212 11211 2 1 211 221220000 21 111211 211021 110 2 1122 12 11 2 1221 122 1 1 11111221 2111 1122 1ul2 11 1111 1212 121221 211 22212^1122112112^11122 222121222 122 11111111112121 12 111111 21 11111212 22 122121 11211111211111111111222122 2121211111111111122211121211112211121212121221211 II 2 1 12 1111 11 22 122321221122 11211 122 1 1121 11211 111 111 12111 221 111 22122 11121221 !
133222 U11 122111* 1333221111121111 13340*02121*1*12 133512122 12I121I 133612122222221* 133711222 1221211 1336 1*222 112 111* 13391*121*2*1212
1346121222221*1* 134712211 11*111 1 134812221-21211 1* 134911122222 121* 135011112*22221* 133111222 1121111 1J5212111222121* 133322121211111* 13542222*21*1111 1 355U22C2 112121* 1356121112*21211 135712122*2 11*1 1 133811122*22121*
             _     _ . . . _    12212111344 12222 122 1* 1*222 11 11 21 1 111 11 * 11122 11 222 1 *12 12 111 1111111 12 1 211 112 1 2 111 1 21 211 2 1 212 *2 12 2 1 ’11 1345111221221211222 1222121122 212 11 * 1111 12 112122112111111121212111112111211111121212 221221111   ‘ "21*112 11*1 11 *222212122 11212111221112121 1121111112112 12111121121 122 2222 21211112111 112111 221 1*1 1 111 21 22 1111 1 111 12121 11212221 121 12121 211211 2 1121 2111 21 122 21 *1*1 1 12211*22 11 12 1 22 112 1 11 112211 21121 22 2 1 2 11 1 122 1 2 11 1 2 2 2211 21 12 1 2221 11 112 *1 12 121211 12*12 11 11212 122121222 111 1 111111 121211 11121 111 1 1111 1 1 1 *11 221221 1 11 21 1*12 1211*1 *12222 1112 222 1 21222 111 1 1 121 11 1 21 2 1 I 1 11 11 12 1 221 111 22222 221220 000 22211111 11 11*2 12111121 2121 11212211 11111 11 111211 1 11 12 111 111 121 1 11122212 22 21 1 11 21*12122 11 *2 122 12 122 11 1 2 11212212 1 1112 122 12 222 121 1212122121122222 122221 212 212111 112111 *2 1*2 12122 12 1 1 2121 1 111 1 1211 12212121 222 12122 2*2 111 22 122 1 122 11 221 2 1211122*1 11 2* 112 112 22 11 22 11 122212 2 1111 11 221 211 1 11 22 111 i 11021 21012 1211 22 1120121 12221111 22 122 1 122221 22 1121 1 112 12 11111 2 11 2 111 11 12 111 2 12 122 11 121 2212 -»2 11121 2 1 22 11 21 11 12 1*2 12 12221 2221112 12222212 11 211 2 11 111 12 11 1 2 11 211 2 1 122 2222 2 1 *1121*1*2*121 11 22 21111122 12 222 12 22 112211 12 11111211112121112 22 11121212 22 1222212** 11121111 11 2 12 11 *1112 1221 21222 111 11111111212121112111112111111211211221112
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APPENDIX G
SCORES OF SUBJECTS ON THE FOUR TEMPERAMENTS
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1 1 : 0 0  J U L  1 4 , ' t 7  O C / I i M P S C a S .  S t 3 o 3  05
1 10 8 10 6 3 1 1 1
2 1 1 13 8 10 3 3 3 2
J 11 11 17 5 3 3 2 2
5 10 7 17 8 3 3 3 2
6 10 13 10 9 4 3 3 2
7 4 7 11 9 2 3 1 1
a 9 9 12 8 4 3 2 0
9 8 13 10 7 4 3 1 0
10 3 3 13 5 1 1 1 0
11 9 8 6 8 2 2 2 0
12 10 7 13 7 3 3 2 1
13 6 4 12 5 1 1 0 014 13 1 1 8 7 3 3 1 1
15 9 9 16 5 3 3 2 1
1b 7 9 15 J 3 1 1 1
17 11 9 9 8 3 2 2 1
18 7 15 15 1 3 2 2 2
19 7 10 12 10 4 3 1 1
30 1 1 10 11 4 3 3 1 1
31 7 1b 10 5 3 1 1 1
33 13 10 11 3 3 3 2 2
33 5 14 1 1 8 3 3 2 1
34 1 1 13 9 10 3 3 3 3
35 5 7 1 9 1 1 1 1
3b 13 14 1 1 3 3 3 2 2
37 3 1b 13 7 3 J 1 1
3 8 13 14 9 b 3 2 2 2
3 9 1 1 14 13 3 4 4 4 2
JO 8 15 4 8 3 3
J1 7 1 18 8 3 3 2 1
33 10 9 15 5 3 2
33 11 13 7 6 3 2
34 10 15 3 9 3 3 3 3
35 9 11 12 10 4 4
36 3 11 14 5 2 2 1 1
37 9 15 11 5 3 3
3 8 3 9 18 2 2 1 1 1
39 10 1 1 15 b 4 3 2 2
40 13 12 13 5 3 3 3 14 1 0 0 18 0 1 1 1 1
43 9 15 13 7 4 4 3 1
43 8 9 18 4 3 2 t 1
44 11 15 11 9 4 4 3 3
4 5 10 13 10 10 4 3 3 2
40 3 13 15 5 2 2 2 1
4 7 10 15 12 4 3 3 2 2
4b 9 1o 10 7 4 3 2 1
49 8 8 14 6 3 2 1 1
5 0 8 1 1 11 10 4 4 1 1
51 10 15 10 3 3 2 2 2
53 4 8 13 3 1 1 1 0
53 1 1 14 13 4 3 3 3 2
54 13 13 1b o 4 3 3 3
5b 4 8 16 8 2 2 2 1
57 11 b 1 0 7 3 2 1 1
5b 13 8 14 3 3 3 3 2
59 10 13 13 3 3 3 3 2
o 0 1 1 13 12 8 4 4 3 2
b 1 13 9 7 10 3 2 2 4
6 3 12 13 12 7 4 U 2 2
b3 8 0 15 9 3 3 2 2
0 4 10 14 4 9 3 3 3 3
0 5 7 7 9 4 1 0
bo 4 13 1 4 9 3 3 J 3
b 7 10 9 1 2 9 4 3 2 2
bb 4 13 18 7 3 3 2 1
09 10 13 9 6 3 2 2 1
7 0 12 9 13 5 3 2 2 1
71 1 1 1 4 14 3 3 3 3 3
7 3 d 12 1 1 10 4 4 2 1
73 4 8 l b 1 1 1 1 1
/  4 9 4 13 9 3 • 3 J 1
7 5 10 1J 10 9 4 3 3 3
76 8 13 17 5 3 3 2 1
7 7 7 a 8 lu 2 1 1 1
7 8 8 11 14 ■J 4 4 2 2
79 7 4 12 b 3 1
8 0 10 9 1 1 9 4 3 2 281 8 1U 9 8 3 3 1 0
83 10 7 12 5 2 2 ■ 1 1
8 3 0 0 9 b 1 0
8 4 9 11 a 9 3 3 2 1
8 5 7 3 1 2 5 2 1
8b 8 11 1 7 9 4 4 2 2
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a7 1 1 15as 12 16as 7 5so 10 11si 7 5S2 12 169 J 10 1U94 9 1195 11 1096 7 2S / 7 11sa 9 12ss *12 16100 11 14101 11 5102 9 1410J 9 12104 1 1 16105 7 4106 a 11107 6 1210d 11 6109 ii 12110 12 14111 6 5112 9 16112 11 5114 4 14115 7 15116 7 5117 10 12113 11 6119 a 16120 5 1121 2 9122 a 12122 5 15124 10 10125 7 15126 8 9127 9 15123 5 2129 1 1 10120 4 5121 2 4122 10 5122 12 16124 5 S125 9 12126 10 9127 9 10123 7 10129 12 10140 9 1214 1 2 14142 7 7142 8 7144 1 12145 9 15146 10 10147 4 914a 9 /149 1 1 1 1150 2 6151 0 J152 11 12152 7 14154 2 14155 5 15156 7 la157 12 1215a 10 6159 2 12160 9 14161 1 1 1b162 J 12162 10 0164 7 7165 1 1 12166 6 16167 7 9163 10 14169 9 11170 7 12171 b 1u172 1 1 1b17 2 7 91 / 4 10 14
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12 a 41 1 i1217 a912 911 11410 261 4 212 11 1 1
56 102 a2 916 911 411 9512 11418 4ia12 7S2 54 912 a9 a14 912 715 313 914 718 62 413 21 313 510 715 78 91311 5a13 3S 1010 718 7a 915 414 108 7a 617 1U1b 613 1011 aa 4159 1025 1012 0ia 3179 b41759
42213 107 615 a9 4 11 3 b 412 6 410 4 27 1 14 4 213 b 415 2 211 5 215 J 215 9 45 1 111 7 4lu 7 49 a J17 i J12 4 212 2 31 7 3 310 9 4
4 4 22 21 03 31 12 22 21 02 21 00 03 13 23 33 32 13 23 30 01 12 11 12 13 31 03 13 32 12 22 13 22 21 11 00 02 01 12 22 21 03 11 02 20 01 12 23 32 22 11 14 3 22 1 14 3 24 3 01 1 12 21 0 02 2 23 2 13 2 21 1 11 1 03 2 20 00 04 4 J1 1 13 3 21 1 12 13 2 11 1 11 1 U2 2 13 3 22 12 1 11 1 14 4 41 1 12 0 03 2 23 ' 2 02 12 0 03 2 21 1 13 J 3
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17b 7 10 1 1 'J 4 3 1 1l /6 4 12 13 11 4 4 3 1177 3 13 5 4 2 2 2 1178 6 11 10 4 3 2 1 0178 8 1b 12 5 3 3 1 1140 6 4 9 5 0 0 0 0181 5 14 15 5 2 2 2 2142 11 6 7 10 2 2 2 2143 9 4 14 4 2 2 2 1I4<t 5 1 1 12 4 2 2 0 014b 9 4 16 9 3 3 3 2146 12 3 14 2 2 2 2 2187 5 10 5 7 2 2 0 0144 9 15 3 9 3 3 3 2144 / 16 13 J 3 2 2 1140 3 10 10 / 3 2 0 0191 10 1 1 12 9 4 4 2 2192 8 16 13 3 3 3 2 1193 4 1 4 7 5 1 1 1 1194 4 10 12 5 3 3 0 0195 1 1 o 16 6 3 2 2 2196 11 13 11 0 4 3 2 219/ 7 13 12 4 4 3 2 1194 9 9 16 7 4 3 2 1199 11 16 6 5 2 2 2 2200 11 1b 15 4 3 3 3 3201 4 7 17 5 2 2 1 1202 1 1 16 9 4 2 2 2 2203 8 a 15 4 2 2 1 1204 12 12 1 4 9 4 4 4 J20b 11 10 14 10 4 4 3 J206 7 13 9 5 2 1 1 1207 11 15 9 9 3 3 3 3208 12 16 15 9 4 4 4 4209 5 15 10 3 2 1 1 1210 7 14 1b 4 4 3 3 2211 9 6 8 8 2 2 2 0212 1 1 11 17 3 3 3 2 2213 10 14 10 10 4 3 3 3214 12 16 9 7 3 3 2 2216 10 13 9 10 3 3 3 3217 10 4 6 9 2 2 2 22ld 12 15 7 9 3 3 3 3219 8 6 16 9 3 3 2 2220 10 7 4 4 1 1 1 1221 1 1 4 6 6 2 1 1 1222 12 9 9 10 3 2 2 2223 5 1 18 7 2 2 1 1224 1 1 11 12 11 4 4 2 2225 1 1 12 15 10 4 4 4 3226 10 11 12 9 4 4 * 222 / 12 5 14 6 3 2 2 2224 10 15 10 11 4 3 3 3229 1 1 10 15 11 4 4 3 3230 6 10 14 3 2 2 1 123 1 10 12 15 9 4 4 4 323 2 9 10 16 10 4 4 3 223 3 9 11 10 10 4 3 2 1234 9 11 12 6 4 3 1 0235 7 15 1 1 7 4 3 1 1236 3 4 1 2 0 0 0 0237 3 6 5 6 1 0 0 0238 6 4 10 2 1 0 0 0239 1 1 9 11 5 3 2 1 1240 3 4 4 4 0 0 0 0241 12 12 9 5 2 2 2 1242 4 1 1 1 2 1 1 0 0243 8 5 15 b 3 3 2 1244 8 4 16 o 3 2 1 1245 0 3 6 1 0 0 0 0246 1 1 13 15 4 4 4 4 324 7 11 2 7 10 2 2 2 2444 3 11 1 3 6 3 2 1 0249 6 10 12 9 4 4 1 1250 12 o 1 1 8 1 3 . 2 1251 12 13 10 10 4 3 3 3252 6 11 15 6 3 2 1 1253 9 11 4 d 3 3 2 0254 10 11 1 1 10 4 4 2 2255 1 1 10 16 4 4 4 3 2256 10 11 1 3 7 4 4 2 1257 10 4 1 4 5 2 2 & 2254 4 o 12 9 3 3 1 1259 12 11 13 4 4 4 3 1260 6 9 10 8 4 2 1 u261 10 4 15 9 3 3 3 3262 12 12 7 10 3 3 3 226 1 11 7 11 s j > ■t
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352 8 3 12 9 3 3 1 1353 12 13 11 9 4 4 3 J354 1 1b 12 3 2 2 1 1355 11 15 15 7 4 3356 6 9 6 4 1 0357 1 1 14 8 4 2 2 2358 1 1 14 13 4 3 3 3 2359 10 4 15 1 2 2 2360 9 7 10 5 2 1 1361 9 15 9 2 2 2 1362 5 9 9 1 1 0363 4 10 14 3 1 1364 4 1b 1 1 3 2 2 1 1J 65 6 1u 18 2 1 13bo 10 12 lu 2 3 2 2 1367 9 14 13 6 3 3 1368 9 4 10 7 3 2 1J 69 6 13 10 9 3 2 2 1370 11 14 1 3 9 4 3371 10 6 15 1 2 2 2 2J72 9 5 16 2 2 2 2 137 3 8 11 15 9 2 2374 4 12 18 4 2 2 2 1375 12 15 8 9 3 3 3 3376 9 7 18 5 2 137 / 10 16 9 10 3 3 3 3378 J 5 17 2 1 1 1 1379 8 12 14 1 3 3 2 1360 4 b 17 4 1 1 1 138 J 7 15 17 7 3 2382 10 15 11 3 3 3 2 2383 4 14 16 6 3 2 2384 1 12 7 3 1 1 1385 6 12 17 2 2 1386 11 13 8 4 2 2 2 2387 10 5 13 8 3 3 3 1388 12 4 13 7 3 3 2 1389 3 10 12 3 2 0390 11 3 16 9 3 3 3 3391 9 4 13 3 2 1392 3 7 17 8 2 2 2 1393 8 8 11 5 2 2 0394 2 10 17 4 1 1395 7 14 14 2 3 2 2 2396 12 12 9 5 2 2 2 1397 12 14 11 10 4 4 3 3398 1 1 14 5 8 3 3 3 2399 6 4 12 1 1 1 C4U0 b 6 15 2 1 1 1 140 1 9 9 17 10 4 3 3 2402 7 1 1 16 5 3 1 1403 2 1b 11 10 3 3 2 2404 4 2 9 5 0 0405 9 11 10 6 2 1 0406 4 4 8 9 1 1 1407 10 11 6 10 3 3 2 2408 1 1 13 14 9 4 4 4409 12 15 14 5 3 3 341 C 10 13 8 9 3 3 3411 1 1 13 14 4 3 3 3412 12 14 7 3 2 2 2413 1 1 13 1 7 d 4 4414 b 13 1 1 3 2 2 1415 7 4 17 9 3 2 24 1 O 9 5 10 7 3 1417 12 15 9 4 2 2 2418 10 11 1 0 a 3 2419 10 10 18 2 3 J 2420 9 4 1 7 3 2 2421 6 J 13 2 2 2 1422 11 7 I b 4 2 2 2423 5 10 6 d 2 1424 7 Id 3 0 3 1425 8 15 1 1 8 4 2426 b 13 10 d 3 2' 2427 1 11 14 4 2 1428 9 13 1 5 a 4 4 4429 7 lo 11 6 2 1430 7 13 1 3 b 3 2 243 1 4 16 7 1 1 1 1432 6 14 1 5 a 4 3433 11 9 7 i 1 1434 9 13 1 1 10 4 4 J435 10 15 9 2 2 2436 6 8 14 7 2 2 1437 3 15 12 5 2 2 1436 b 8 12 4 1 1 0 0439 1 15 1 4 4 2 2 2 2
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1«IU 7 ■4 ' 1 4U41 1 6 15442 6 13 1644 J 8 10 16444 9 9 16445 12 16 9446 12 15 16447 10 11 11446 8 5 15449 2 11 1 4450 12 14 12451 10 10 12452 12 9 14453 1 1 14 11454 9 11 1b455 4 4 13456 9 13 8457 1 1 3 1645d 10 7 4459 12 15 1 1460 7 4 17461 9 14 8462 1 1 14 1046 j 1 1 14 10464 11 14 9465 8 10 1 1466 10 3 17467 12 14 10468 4 8 14469 8 8 14470 1 1 14 11471 c 8 5472 9 11 174/3 4 5 14474 12 10 12475 1 1 13 8476 1 1 14 11477 1 1 11 134 7b 9 8 144/9 10 11 14480 9 14 7481 8 14 1 1482 6 5 6483 5 11 14484 1 1 13 848 5 6 9 15486 5 8 13487 11 8 7488 6 4 1b489 5 5 12490 12 1o 949 1 12 16 11492 2 11 1 4493 3 12 9494 5 16 2495 1 1 16 6496 4 1 2497 6 14 15498 6 13 13499 10 15 145UU 10 7 1450 1 10 10 15502 7 16 8503 / 14 a504 10 10 17505 10 12 13506 8 3 1b507 7 8 13508 5 9 3509 7 1 1 75 1 U J 1 1 16511 1 1 14 105 12 1 2 1 1 155 13 1 1 11 1 65 14 10 13 1 3515 10 11 1 1516 12 15 13517 11 3 175 18 0 2 1 45 19 8 7 17520 9 9 15521 8 13 14522 8 10 7523 10 12 10524 9 11 12525 12 14 1 6526 8 10 1 352 7 10 1b 12
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328 7 13 12 11 4 2 2
529 9 9 14 8 4 3 1
530 10 12 13 3 3 3 1
531 12 13 15 3 3 3 3
332 10 13 1 3 8 4 3
333 10 15 1 1 7 4 ‘ 2 2
534 9 4 1 1 4 1 u
53 5 0 0 a 1 0 0
336 2 2 16 4 1 1 1
537 9 12 12 6 2 0
33 8 e 12 1 7 4 3 2 1
539 11 10 13 5 3 2 1
340 11 12 8 10 3 3 2
541 2 10 9 7 2 0 0
342 8 13 13 3 3 2 2
343 1 1 11 10 1 1 1
544 1C 14 9 10 3 3 3
54 5 8 10 8 5 2 0 0
546 7 7 14 8 3 1 1
547 8 12 1 1 9 4 2 1
348 12 16 13 3 3 3 2
549 12 14 5 10 3 3 3
550 8 1 1 17 10 4 2 2
551 10 13 12 l 3 2 2
532 7 1 11 9 3 1 1
553 1 1 12 9 8 3 3 1
534 12 11 7 a 3 2 1
555 a 9 13 8 2 0
336 4 13 8 4 1 1 1
557 10 2 13 9 3 3 2
358 2 1 6 3 0 0
559 3 4 16 6 2 1 1
560 11 13 3 9 3 3 3
561 10 12 1 1 10 4 3 2
562 4 16 12 4 2 1 1
363 10 12 7 10 3 3 2
364 9 11 1 1 o 4 1 0
565 11 13 1 0 9 3 3
566 8 9 10 9 4 1 1
5o 7 12 11 12 a 2 1
568 5 4 1 7 4 1 1 1
5o9 9 12 12 ; 4 2 0
57 C 10 14 7 9 3 3 3
571 11 9 18 10 3 3
372 1 2 1 1 i 1 0 0
37 3 5 15 6 5 1 1 1
3 75 8 14 14 5 3 2 2
576 3 15 10 7 5 1 1
377 10 9 10 5 3 1 1
578 10 7 13 5 2 2 1
379 3 13 9 9 2 2 2
3au 10 14 15 11 4 4
381 7 13 8 9 3 2 2
582 7 16 5 6 3 1 1
383 11 I 9 8 2 2 1
384 9 7 12 ) 3 2 1
383 12 12 1 5 10 4 3
586 3 8 12 4 1 0 0
387 7 3 12 4 2 0 0
588 11 13 15 10 4 4
389 7 16 1 3 3 3 2 1
590 7 11 1 4 8 2 1
391 10 11 9 10 3 2 2
392 / 6 5 2 1 U
393 9 13 7 6 3 2 1
594 1 1 2 16 8 J 3 2
395 11 6 14 9 3 3 3
596 9 8 16 5 2 41
397 a 11 9 10 3 1 1
598 8 9 12 4 3 0
399 1 1 16 8 1 3 2 2
□ 00 3 10 1 6 a 3 2 1
60 1 12 15 3 3 2 2 2
□ 02 9 4 17 3 2 1
o 03 9 13 12 4 3 2 1
604 11 9 14 7 2 2
60 5 9 4 1 u d 4 0
606 12 13 7 6 3 2 2
607 1U 12 15 3 4 4 3
6 08 9 3 7 7 2 1 0
609 9 4 1 7 3 2 2 1
610 10 O 1 1 5 2 1
611 12 14 9 11 3 * i J
612 10 i o 1 1 9 3 3
6 1 3 6 13 15 7 3 2 2
614 4 7 16 8 2 2 1
615 8 8 6 4 2 1 1
6 1 6 u 12 1 o 9 J 3 3
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617 6 9 10618 9 / 8o19 9 14 562 0 a 9 8621 6 15 7622 3 0 6o23 6 10 962<t 10 14 1 3625 8 9 8626 11 lu 14
6 2 7 10 / 17
0 2 8 6 1b 1 4629 10 16 3630 12 10 1 0631 8 15 13o32 6 4 13ojj 6 9 160 34 7 12 1 363 S 6 14 96J6 11 15 1 366 7 1 1 9 1 1638 1 1 14 1 0oi 8 1 1 15 1 1640 1 2 664 1 11 13 17642 12 13 10843 10 12 12644 12 15 1 564 5 8 11 9646 9 9 1564 7 11 10 17648 4 3 17648 9 14 9o50 12 14 12651 7 15 1 3652 7 13 10653 1 1 12 16054 7 11 1 5656 12 9 1765b 9 V 17657 11 1b 9056 1 2 15 10658 12 10 12ooO 1 1 15 1266 1 12 2 1 7662 10 15 10663 10 3 1 o664 7 1 4 16665 10 1 1 12
0 0 6 9 1 1 10667 1 1 9 1 3
0 6 8 12 12 12069 12 11 787 li 10 13 9671 9 3 126 72 1C 13 9o7 3 9 12 17u 74 10 7 1b675 1 1 15 136 76 9 10 14677 8 12 13o78 9 15 1b6/9odG 9 10 126 13 1468 1 10 9 13682 9 9 7683 10 13 16684 1 1 11 136d5 / 9 1768b 1 2 4 14687 1 1 12 12688 1 1 11 96d9 10 d 1 10 9 U 6 12 969 1 12 9 1 1692 1 1 12 1 5693 9 6 10694 1 1 15 8695 0 14 5696 12 7 15697 9 12 13698 7 11 1 5699 12 8 1b7UU 1 1 14 1170 1 1 1 16 11702 12 13 15703 7 11 15704 10 lo 10
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/ 0 5 a 16 0 10 3 3 2 27 lob 9 7 15 5 2 2 2 1707 10 15 16 7 4 3 3
7ua a 16 16 10 4 3 3
709 11 16 13 9 4 4 J
710 11 7 17 9 3 3 3 J














2714 9 8 y 6 2 1 1 0
715 6 7 16 4 1 1 1 1
716 12 12 7 10 3 3 3 3717 5 9 1 1 1 1 0 0
718 3 6 12 5 1 1 0
719 10 15 2 a 3 3 3 2
72 0 7 5 9 9 2 1 1
721 12 16 8 9 3 3 3
722 6 1 1 1 6 6 2 2 1
72J 7 11 16 1 3 2 1
120 7 11 16 5 3 2 1
72 5 * 8 13 5 1 1 1













729 9 12 1 b 7 4 3
730 11 16 17 6 4 3 3
731 12 15 1 1 6 3 3 2
732 5 16 1 10 2 2
733 a 6 1 1 9 j 3 1734 5 10 18 6 2 2 1













72 8 12 9 16 8 J 3





































769 6 10 18 a 3 3 2























755 7 b 17 a 3 2












759 7 a 18 3 2 1 1
760 1 1 lb 8 5 2 2 2
761 1 1 11 16 6 3 2
762 12 11 13 5 3 3 2
763 5 1 1 17 a 3 3
766 11 16 11 0 4 J 2
765 12 1 1 15 9 3 3 2
760 11 9 13 5 3 2












77 1 9 12 15 a 4 4
772 12 9 1 6 6 3 2 2
7 /2 10 16 16 5 3 3 3776 12 16 9 a J 3 3
775 7 9 1 6 4 3 1 1
77b b D 1 b a 3 3 2





106 1216 c2 32 2 2760 12 10 1 6 0 4 J 27b 1 10 4 18 5 2 2 *
7 02 1 1 y 1 6 o 4 2 27 02 7 12 9 3 2 1 1786 1 1 J 1 2 6 2 2 1
785 1 1 a 10 10 3 2 *
78b 9 1 1 7 5 2 2
/  8 7 11 9 7 a 3 2
/ a a 12 15 15 4 J 3 3
7 o 9 10 9 8 9 3 2 2
7 9 0 a a 1 5 0 2 2 1
79 1 i  i 9 1 3 7 4 3 279.* 10 10 1 b 9 4 4 J
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5 2 2 2 1
l<iH 12 13 1 1 9 4 4 0 0
7 95 d 5 13 b 3 2 1 0
796 9 13 1 4 6 4 3 3 2
7 9 / 9 7 12 9 0 3 2 1/yd 10 1b 6 10 0 0 0 3
799 7 15 15 b 0 2 2ooo 2 12 17 2 2 2 1















a04 5 8 1 0 9 2 1 1 1
aos 10 10 9 7 0 3 1 1
aUb 0 4 17 0 2 2 1 1
dU7 10 b 17 9 3 3 3 3
dud 12 J 10 0 2 c 2 1
d09 12 / 1 4 5 2 2 2 2
d 1 0 9 lb J 6 0 2 2 1
a i t 11 6 12 7 0 3 1 1
a i 2 1 1 1b 1 0 10 0 0 3















d i d y 9 d 7 0 1 0
d17 6 J 1 1 5 1 1 0
d id 10 12 10 4 0 3 3 1
d l  9 12 15 10 2 0 2 2 2
ddC 10 5 4 b 2 1 1 1
d2 1 11 12 12 b 3 2 1
0 2 2 e 1b 7 7 3 3 1 1
823 9 1b 14 11 4 4 3
d24 0 1b 5 9 0 0 2 2















a^e B 12 17 3 3 3 2 1
d29 10 1J 10 9 3 3 3
03C y 4 10 9 0 3 3 1
d J 1 4 d 16 1 1 1 1 1
032 o 12 1 1 10 4 2 1
833 11 14 14 0 3 3 3 3
034 12 9 10 b 0 2 2 1
83 5 10 12 9 6 0 2 2 1
dJ6 4 12 18 7 3 3 2 1
03 7 10 9 1 2 9 3 2 2a ja 4 1 J 14 9 3 3 3 3














d4 1 b b 15 9 3 3 •2 2
d42 10 13 12 7 4 2 2
d43 12 9 7 10 0 2 2
044 11 1 J 1 2 0 4 3 2
d4a 10 10 10 0 3 3 3 2
d 4b 12 0 14 d 3 0 3 2
047 11 b 1 0 7 0 2 1 1
04 a 4 d 1b u 2 2 2 1duy 12 1J 1b b 3 3 3
dbO 1 1 14 10 4 3 3 3 2
d b l 4 a 10 J 1 1 1 0













dbb 9 1b 1 0 7 3 2 1
d 56 10 l b 12 4 3 0 2
cb 7 J 12 1b 5 2 2 2 1
d5d 10 10 10 10 3 3 3cby 11 l b 1 1 9 4 4 3 3
abd 0 9 id 4 3 2 1 1oat 9 1b 10 7 4 3 1
db2 0 0 18 0 1 1 1
063 12 12 10 3 3 3 3 1
db4 10 11 1 5 b 4 0 2
db5 4 y Id -» 2 1 1
dbo 9 l b 1 1 5 3 3 4 1
Bb7 2 11 14 5 2 2 1 1
obd 9 11 12 10 4 2 1
db y 1C lb J 9 3 3 3 3
070 1 1 12 7 6 3 2 2
d / I 1C y 1b 5 3 2 2 2
o7 2 7 1 l b d 3 2 1















d 76 2 16 12 7 0 1 1
d77 1 1 1b 1 J b 3 3 2
d7d 12 14 1 1 0 0 3 2 2
07y b 7 0 9 1 1 1 1
a t t^ '1 1 jS y 10 i 3 3 3
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APPENDIX H
INITIAL INSTRUMENT FOR THE 
MAJOR STUDY
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FINAL SET OF ITEMS FOR THE TI
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TEMPERAMENT INVENTORY 
Final Set of Items fo r the TI
(C) 1. (1) I succeed when some people f a i l ,  not because my plans 
are better, but because I keep pushing when they get 
discouraged and quit.
(P) 2. (2) My calm, tranquil nature usually keeps me from getting 
upset in the face of external turmoil or stress.
(S) 3. (7) I am not able to converse easily with other people, 
but I'm pretty good a t sizing them up and analyzing them
(C) 4. (8) I frequently find myself arriv ing la te  for engagements 
and forgetting resolutions.
(C) 5. (11) I am self-motivated. I f  something is there to be done, 
I can't be satisfied until I've  completed i t .
(M) 6. (12) I usually prefer so lita ry  a c tiv it ie s , such as reading, 
to a c tiv itie s  which involve other people.
(M) 7. (13) I go over and over decisions a fte r I make them, asking 
myself i f  I chose right.
(M) 8. (15) I tend to remember when people have insulted me and to 
think about i t  every now and then.
(S) 9. (16) I rea lly  enjoy myself, and my attitude seems to be 
contagious to those around me.
(M) 10. (17) In my introspection I tend to re live  over and over 
again the events of the past.
(S) 11. (20) I like  to be where there is something going on a ll 
the time.
(M) 12. (21) I t  makes me gloomy when other people ignore or avoid me.
(M) 13. (24) I have a tendency to hold grudges against people who 
are rude to me.
(M) 14. (25) I tend to be emotional. Things arouse or upset me 
pretty easily.
(P) 15. (26) I t  usually takes something drastic to get me excited 
or upset.
(P) 16. (27) I have a rather even-tempered emotional response to
things.
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(M) 17. (28 Sometimes when I see two people laughing, I wonder i f  
they're laughing at me.
(py 18. (29 I have a pretty even disposition, not too many ups and 
downs.
<p) 19. (30 My friends would describe me as relaxed and even-tempered
(M) 20. (31 I should have more self-confidence: I tend to under­
estimate my a b ilit ie s .
(C) 21. (32 I f  a job needs to be done I do i t  regardless of how 
unpleasant i t  is .
(M) 22. (33 I tend to re fle c t a good deal on my dreams, hopes, and 
aspirations.
(M) 23. (37 I have a tendency to think gloomy, pessimistic thoughts.
(C) 24. (38 I often have trouble finishing things that I've  started.
(S) 25. (39 In social situations, I am ta lka tive  and spontaneous.
(S) 26. (40 I am usually uncomfortable in a group of people.
(S) 27. (41 I enjoy people and just like  to be around them.
(M) 28. (43 I have a somewhat defensive, touchy nature.
(C) 29. (45 Adversity just stimulates me to push a l i t t l e  harder.
(M) 30. (46 I am somewhat serious and very deeply emotional.
(S) 31. (48 I have a warm s p ir it .  I am liv e ly  and enjoy liv in g .
(P) 32. (49 By nature I seem to be a pretty good "peacemaker."
(P) 33. (50 My friends consider me to be a tactfu l person.
(P) 34. (51 I tend to be pretty tolerant of other people.
(C) 35. (53 When things go wrong I knuckle down and try  harder.
(C) 36. (55 I am calm and relaxed, and rather unemotional.
(P) 37. (56 I tend to get my feelings hurt fa ir ly  eas ily .
(S) 38. (57 I see myself as a cheerful, sociable person.
(S) 39. (59 Socia lly , I am a pretty outgoing person.
(C) 40. (60 A strong w ill is one of my best assets.
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(S) 41. (61) I usually have a good time at parties.
(S) 42. (62) I usually make new friends eas ily .
(M) 43. (64) I need to learn to worry less.
(P) 44. (65) I tend to move and speak slowly and calmly.
(M) 45. (66) I have a tendency to brood about things.
(P) 46. (67) I tend to be a pretty easygoing person.
(S) 47. (71) I usually get a lo t of fun out of l i f e .
(S) 48. (72) My friends would call me an extrovert.
(M) 49. (73) I tend to analyze myself frequently.
(P) 50. (75) I don't get ru ffled  eas ily .
(C) 51. (76) I tend to be a hard, persistent worker.
(M) 52. (77) I tend to resent people who oppose me.
(S) 53. (79) I don't make friends very easily .
(C) 54. (80) I should probably be less lazy.
(P) 55. (84) 1 prefer occupations that do not require much
from me.
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